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ABSTRACT 

An overall strategy i s reported for updat i ng 
secondary and post secondary vocat ional/techn ical teachers in the 
technologies of their teaching areas^ It is designed for nse by 
vocat i on al educators and other s who provide technological update : 
^99?^ _ ?^^9^^z _ ^O?"*^ i''^?^^ 9" A.^'^d district admin i strators and boards ; 
teacher educators; vocational/technical professional development 
leaders; business/industry representatives; and state arid federal 
department of education personnel. The first chapter provides 
background on the need for the strategy, its development, and the 
nine essential strategy characteristics. Chapters. 2 to 10 each treat 
one of the generic characteristics of a successful strategy tbr 
technological updates structure for actibri, roles arid 
responsibilities, pblicy, resburces, iricerit i ves and rewards, high 
potential techniques, alterriative techriique cbrif igiirat i bri s , 
incbrpbrat i bri bf update iri programs^ arid cbritiriuirig arid self -reriewirig 
activities. Each chapter .presents (1) a ratibriale for the iriclusidri 
bf the characteristic^ (2) guideliries fbr irttplemeri t irig the 
character i St ic > arid (3) spec i f i cdeta i Is apprbpr iate to the 
iilustratibri bf the discussibri. Chapter 11 discusses the 
implemeritatibri bf techriblbgi cal update programs at the statewide 
level arid suggests ari appropriate structure for administering such 
prbgrams. Chapter 12 provides related recommendations for action to 
iricrease the effect iveriess of current efforts to provide vocational 
teachers with techrioldgi cal update. (YLB) 
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FQREWORD 



in order to provide high-quality vocational education programs during this period of rapidly 
changing technology, it is imperative that secondary and postsecondary vocational teachers 
remain up-to-date in the knowledge and skills of their occupational fields: 

Sevnral approaches currently being used to update vocatiorial/technical teachers have been 
previously studied and described. While some success in teacher update is being achieved 
through use of each of these individual approaches, large numbers of both secondary and post- 
secondary teachers rernain in need of technojogical update. Apparently lacking is a strategy or 
overall plan for effective selection, application^ coordinaTion; and management of existing techno- 
logical Updating approaches and creative adaptations of those approaches. 

This document presents an overal[strategy for "meeting the technological Updating needs of 
secondary and postsecondary vocational/technical teachers. It is designed for Use by vocational 
educators and others faced with the problem of providing technological Update; local school, insti- 
tution, and district administrators and boardr.; teacher educators; vocational/technical professional 
development leaders; business/industry representatives; state and federal department of education 
personnel; and others concerned with the design and implementatidn of programs to update the 
technical knowledge and skills of teachers. 
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EXECUTIVE SUMMARY 



This document reports a strategy secondary and pbstsecdndary vocational 

teachers in the technologies oMhejrteac areas. The straliegy consists of nine generic ciiarac- 
teristics identified as essential to the success of programs designed to update teachers As such, 
the strategy maximizes known apdaie^program facilitators and minimizes known program barriers. 
Development of the strategy was deemed necessary because of the persistent lack of success of 
many efforts to provide technological update to vocational teachers, in 3pite of a well-known 
repertoire of appropriate techniques available: 

The strategy development work drew heavily on the knowledge and expertise of a panel of 
experts consisting of teacher educators, professional development le^^ders. community college 
personnel, statewide program coordinators, and representatives of business and' industry. Panel 
members were chosen collectively to represent a mix backgrounds ? id experience in the area 
of teacher technological update; individur.l members were chosen on t^ a "basis of participation in a 
successful program for secondary or postsecondary vocational teacher update 

The panel members conferred with project staff In an intensive two-day meeting, comparing 
their individual experience and knowledge in the area of teacher updating In order to identify con- 
stants affecting the process — barriers to the success of update programs or facilitators of such 
success. Through this inductive analysis of staff and panel members' collective and Individual 
_®.^_P_^J''^'^^^ P""^^'^;^.^^ vocational teachers' technological currentness and In the lmr»emen- 

^^^'°"^^^°P^^^^^"'_^°'^J^9^s ^J^.^*^^^ problerri. nine essential characteristics of a strategy for tech- 
nological update were identified: 

• The strategy should provide an organizc^tion or structure for actio 7— i.e.. a logical 

sequence of steps to follow in designing and carrying out techndlo:jical Update p'-og.'-^.Tis 
or activities. 



• The strategy should define the roles and responsihinties of all the individuals involved- 
teachers, administrators, department of education personnel, teacher educators, and bus- 
iness, industry, and labor participants. 

• The strategy should present pofizy statements to support the roles and responsibilities of 
those involved and the activities i.i which they participate. 

• Tho strategy should define and provide the resources necessary and availaBle to teachers 
for participating in activities to gain technological update. 

• The strategy should provide incentives and rewards to achieve and maintain rhbtivatlcn to 
participaie in techhdidglcal Update activities and Incorporate the results Into prograrr 
curricula. 



* Tl^^.^^/^l^Sy s^^'^'^ identify and provide a variety of tecfiniques by whlcn teachers can 
gam technological updating. 
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• The strategy should allow for and provide afternative and creative configurations of tech- 
niqoes to best meet the individual needs of teachers seeking apdaiing. 



» the strategy should provide for the incorporation of the knowledge and skilfs gained in 
update activities into the instructibnai program or course rnateriais. 

• The strategy shduid provide for cbniihuihg and sell-renewing ac.*'v/f/es to maintain tech- 
nological update on the part of all involved. 

Each of the nine characteristics is discussed fully in the document, with concrete illustrations 
piresented as appropriate on how to implement them. 

A statewide implementation model suggests the standardization of administrative arrange- 
ments regai'dihg cdllege and university credit, eligible update activities. fiJhdihg and reimbUrsiB- 
meht activities, and minimum standards for teacher participation. The model also recognizes the 
heed for arrahgemehts within specific occupational areas regarding heeds identification, identifi- 
catiion of sources iof activities, and scheduling details. Cdmpreherisive planning committtees and 
cccupational area-specific committees at both the state and local levels are recommended struc- 
tures for implementation of a statewide program of technologtcal update. 

Finally, recommendations for fur* jr appropriate action are made: 



• Assessment of the need for technological update and plans to address this need should 
be a required part of local operational plans: 

• Local operational plans should directly address curriculum update as a necessary part of 
teacher technological update. 

• State operational plans should address the states' roles in planning and support of 
teacher technological update. 

• State and federal department? of education should develop rules and regulations regard- 
ing administration of educational legislation to impact specifically oh teacher technologi- 
cal update. 

• Vocational teacher certification and recertificatidh requirerhehts should be modified to 
place greater emphasis Upon the teachers' currency of demonstrated teaching compe- 
tence and dccUpatidhal competence. 

• in drder to attract and retain highly qualified vocational teachers, salary schedules should 
recognize years oi occupational experience, Including time ^nent in busi^ness/indtistry 
inlernships. as well as teaching experience and formal educational preparation: 



• A federsl program of update grants or fellowships to local districts or individual teachers 
allowing a variety of high-potential update techniques should be established. 

• Tax incentives should be mado available to businesses and industries to encourage their 
collaboration in providing quality occupational internships for teachers and for provision 
of equipment necessary for incorporating current occupational technology into voca- 
tional curricula. 
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• Occupationsl currentness should be a_ major criterion for selection of vocational teachers 
for ' merit pay" or for designation as "master teachers:" 

• Vocational teachers should be paid to establish and coordinate collaborative arrange- 
ments with business/industry to provide work experience and instruciion for vocational 
studenis in occupational areas in which the local school cannoi provide up-to-date 
instruction due to ieacher or equipment limitations. 

• Staffing policies and practices in vocational education should be adopted, such as hiring 
of qualified part-time instructors and/br required, regular, paid business/industry intern- 
ships for teachers, which will result in teachers more Mkety to remain current In their 
occupation. 

The information in this document should be useful to vocational educators in a wide variety of 
settings who are responsible for the task of keeping secondary or post secondary vdcatibhal 
teachers abreast of today's fast-chahgirig technology: local school, institution, or district adminis- 
trators; teach educators; vdcatibhal/techhical professional develdprrieht leaders; business, indus- 
try, and labor persdnhel; state and federal department of edijcatidh personnel; and any others 
concerned with the design or implernentatidh of prdgrahls to provide technological Update to 
vdcatidhai /technical teachers. 
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1. INTRdbUCTION 



The Need for a Strategy for Technbiogical Update 

The currehthess of teachers' Lechnological knowledge and skills has traditionally been a rnajor 
conciern in vdcatibhal education. Teachers face this concern from the moment they enter the 
teaching professidh; initial certificatidn requirements in the majority of states require beginning 
^^^^^J^^^' teachers to have frdrn thr^e td five years of occupational experience in the technology 
^Jj_^^L''_^^^^_^^^9 area. Such requirements are intended to ensure that vocational students receive 
instruction that Is up-to-date, that reflects the state of the art. and that will equip them for the real- 
ity of the workplace that they will encountisr Upon leaving the vocational program. 



'n/ecent years, however, this concern over teachers' technological currentness has increased 
gre2tly Changes m both the technology of the workplace and the teaching profession have led to 
a state of affairs that nnany vocational educators believe to be critical. What are these chlanges and 
how have they affected the currentness of teachers' technoiogical knowledge and skills? 

The Rate of Technbiogical Change 

In the workplace, technological change is now occurring at a rate unprecedented in history. 
The first and most familiar example of this is the electronic cornputer: Forty years ago. the com- 
puter was a bulky electromechanical contraption— a roomful of vacuurn tubes and wiring. Today, 
the microchip and its attendant technology have so reduced the size of the computer that one can 
be held in the palm of the hand. 

This reduced size and accompanying reduced cost have led to computer applications that 
have revdiutldhized the day-to-day workings of many trades and occupations. Assembly-line 
workers, sales clerks, technicians, draftspersdns. health care personnel, bank tellers, agricultural 
workers— the list of workars who Use computers or microcomputers In their daily operations is 
enormous. Indeed. It becomes difficult td imagine an occupation that Is not affected by this now 
commonplace device. 



Change rn the Teaching Profession 

Change in the *eaching profession, on the other hand, centers on jDersdhnel rather than on 
technology. To be sure, the science of pedagogy has made considerable strides in the same forty 
years. The popular and academjc trends in education are familiar to many people— relevance in 
the curriculum. accountabMity. competency-based education, lifelong learning, and so on. The 
salient trend for this discussion, however, is teacher tenure. At the same time that technological 
change is occuring in the workplace at unparalleled rates, the amount of time that the average 
secondary or pbstsecondary vocational teacher has been in the teaching profession— and hence, 
away from the workp'ace— is increasing. 
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This increase in teacher tenure can be attributed to different causes, many of them invdivmg 
the state of the economy. A sluggish ecbnbrnic growth rate and a high level of unemployment have 
led mar.y teachers to value the relative job security of the teaching prbfessibn. At the same time, 
forced cutbacks in secondary and pbstsecbndary school budgets and shrinking secbndary student 
enrollments have produced reductions in the teaching staff at many institutibns. When teachers 
are laid b*f. those vvith the least seniority {and with the mbst recent experience in the wbrld of 
work) §b first. 

Furthermore, those with least seniority also receive the lowest salaries and are consequently 
most susceptible to the higher salaries paid fbr technician pbsitibns available in industry. Many 
educators are. in -l^i, more concerned about the "teacher drain" than any bther aspect bf the 
teaching prdfessibh vbday. It is often said that the best qualified, most technblbgically current 
teachers are those most likely to be attracted to industry; this exodus from the school bf tL? best 
and the brightest further siJppbrts the need fbr Updating: secbndary and pbstsecbndary vbcatibnal 
teachers have been teaching longer tbday thari befbre. They are further away than ever befbre 
from the day-to-day contact with the technology bf the workplace that would allow them tb keep 
abreast of the rapid, manifold changes in that technology. 



The Status of Technological Update 



In sam. the combination of these changes has had a drastic effect on the technological cur- 
rency of secondary and postsecondary vocational teachers: Previous project work by Hamilton; 
Wonacott, and Simandjuntak (1982) investigated the extent and level of teachers' need for techno- 
logical update, in that study, project staff identified individuals knowledgeable about techriblogical 
update in their states because of recent research that they or others had done on the need for 
vocational teachers' update. Individuals in nine states reported their perceptibns bf the nature and 
extent of the need for technbldgical update among secbndary vbcational teachers in their respec- 
tive states: an additional nine individuals reported their perceptibns bf the nature and extent of the 
need fbr technological update ambng pbstsecbhdary vbcatibnal teachers in their respective states. 
Also reported were the approaches used fbr technblbgical update in the individual states, the 
apparent effectiveness bf those apprbaches, and the barriers tb thbse approaches. 

Analysis bf thbse aggregated perceptibns resulted in sbme startling estimates: almbst half bf 
the postsecondary teachers in those selected states had substantial or critical need for update; 
almost one-third bf the secondary teachers, again in those selected states, had the same level of 
substantial or critical need. A further finding of this analysis is that the extent and level of need for 
updating are not likely to decrease. REther, they are expected to increase. 

One response to the need for technological update of teachers is'exemplified by dohn Wiley & 
Sons: When this publisher developed curriculom materials for word processing and office automa- 
tion, it found that most instructors were unable to use its texts: Although Wiley's materials were 
keyed to growth areas in business education, teachers cocild not adopt materials that dealt with 
skills that they did not have. To sell its curricular materials, the publisher found it necessary to 
offer a series of seminars throughout the country to update faculty and provide them with assis- 
tance in modernizing their curricula. Building on this success, Wiley and the Natibnal Postsecond- 
ary Aiiiance at the National C€?nter are cboperating to offer a series of workshops aimed at 
upgrading the skills of electrbnics technblbgy faculty members. 

Parallel wbrk further investigated the apprbaches that are currently being ijsed tb provide 
technblbgical update tb secbndary and pbstsecbndary vbcatibnal teachers (Wbnacbtt and 
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Hamiiton 1983). Descriptions bi the approaches in use were gathered hot only frdrri the reports 
mentioned previbasly but also from a review of the literature and a solicitation of dh-shelf program 
descriptions from selected secondary and postsecbndary schools, ihstitutidhs. and districts. The 
characteristic features of each reported approach were identified (in drdier td account for the wide 
variation in the name given these approaches by the implemehtihg agencies) and each approach 
was then ciassified. This led to the idehtificatidh df six specific delivery techniques that are cur- 
rently used in programs for techholdgical update. 

These six delivery techniques are as fo^'dws: 

• Work experience ihterhshipb 

• University and cdllege cdurse work 

• Workshops, conferences, and seminars 

• Ijidustry dbservatidh 

• Education and industry staff exchange 

• Part-time empldyment 

The identifying characteristics of each approach were reported, along with the advantages and 
disadvantages of each and barriers to and facilitators of each. These techniques are Implemented 
in programs administered by different agencies; ranging from an individual school, institution, dr 
district to a state department of education Program personnel often report high levels df partici- 
pant satisfaction with the quality of individual programs or events. However, many p'-dgram per- 
sonnel also report a noticeable drop in interest and participation in their events dver time. 

How are those findings to be explained? On the one hand, secondary and pdstsecondary edu- 
cators report high levels of satisfaction with individual update events. (Indeed, this makes perfect 
sense: Workshops, for example, have been around long ehdugh as ah ihstrUctidhal device that 
their irnplementation has been practically reduced td a science.) Yet dh the other hand, many of 
these same educators report that teachers seem td Idse interest as programs continue; further- 
more, they do not attribute this lagging interest td any real decrease in the extenj orjevej of 
teachers' need for technological updating. They repdrt dn the contrary that this need is on the 
increase. 



Barriers and Facilitators 

The ahs\A/er td this question can best be found In ari analysis of the barriers commonly 
ehcdUhtered In operating techno[oglca^apdate programs or events. By and large, a list bf these 
barriers identified by Wonacott and Hamilton (1983) does not contain any surprises. The first bar- 
rier Is insufficient resources; it takes tlrne. rnoney, and support services to update teachers. The 
second is motivation; teachers and administrators alike must be aware of the heed fdr update and 
be convinced of the Importance of striving to achieve updating. In particular, teachers mUst see 
updating as a personal need: Third, policy, so often a reflection of public awareness, is a crucial 
area: teachers rnight need years of occupational experience for Initial certificatidh. but this con- 
cern for correntness is not as evident in recertiflcation policy. Fdurth, access td the means for 
updating can be a barrier; up-to-date knowledge and skills cahhdt be cdhjUred out of thin air. Qi 
these barriers, resources and motivation were reported td be the mdst important by far. 

These four barriers commonly dperate regardless df which specific denvery techniqaes are 
used in a particular update prdgram. Nd rnatter what technique is used to deliver □p-to-date 
knowledge and skills, sdmedne still has td pay fdr it, teachers have to be willing to participate; 
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administration policy must at least allow it. and it has to be within a reasonable distance. The antic- 
ipated increase in the need for technological update among teachers and the lessening oif interest 
among teachers who do participate in a program of update events is most likely attributable to 
insufficient attention to these barriers; While we are probably safe in taking for granted ihe idea 
that delivery techniques are sound and appropriately used, we can equally assume that something 
is lacking in the context surrounding the use of those techniques. 



Strategy versus Tactics 

What appears to be lacking is an overall strategy for technological update in which individual 
delivery techniques can be implemented. All too many efforts toward technological update are in a 
situation parallel to a classic military cliche— that of the army that wins battle after battle but never 
can win the \A^ar. A military analyst would say that this army's tactics must be sound becajjse. after 
all. it keeps winning the battles; what must be faulty is the strategy behind those tactics. Perhaps 
the army concentrates on capturing cities. \A^hen possession of cities does not deprive this particu- 
lar foe of the ability to defend Itself; perhaps by indulging in brutal use of force (e.g.. indiscrimi- 
nate aerial bombing or repressive rule of cdnquered teri itbry) the army only strengthens its foe's 
resolve to continue tr)e struggle; perhaps by political ineptitude in the home country the army 
deprives itself of the means to gain victory. A military analyst would recommend that this army 
revise its strategy. \A^hile probably retaining its current tactics. 



A similiar task faces secondary and postsecondary vocational educati^on in the area of techno- 
logically Updating its teachers. Given that the delivery techniques--the tactics— used in a given 
update event are sound, it must be that a revised strategy is needed to account for all the factors 
that affect the provision of up-to-date technological knowledge and skills to vocational teachers. 
Such a strategy should recognize that it is insufficient simply to make one-time arrangements to 
get an out-of-date teacher and an up-to-date expert in the same room at the same time, that efforts 
to provide technological update to teachers will inevitably fail in the long run unless they are sup- 
ported by appropriate policy and resources, that access to sources of update must be provided if 
teachers are ever to live up to their respons'ibiiity to stay up-to-date in their fields, and finally that it 
is not teachers alone who have a role to play and a responsibility to fulfill in the task of staying 
up-to-date. 

By the same token, it would not be appropriate to develop a single fbrrnula to be applied 
unfailingly in every technological update program. No single specific formula could hope to 
account for all the differences In the detail and situation of secondary and pdstsecdhdary voca- 
tional schools, institutions, and districts across the United States. What would be gained in one 

situation by the comprehensiveness of the formula would be offset in another by Its rigidity. 

Planners and administrators heed instead a set of generic strategy guidelines to follow in formulat- 
ing a specific strategy of their own that does account for all the detail of their individual situations: 

Development of a Strategy for Technological Update 



This document attempts to supply generic guidelines by presenting and describing the essen- 
tial characteristics of a strategy for technological update; these characteristics then constitute a 
generic strategy for technological update; The document is a result of project \A^ork with the fdllbw- 
ing objectives: 



• To provide a strategy to teacher edocators; school administratbrs; state department of 
education personnel, and concerned bDsiness; indusiry, and labor representatives for 
meeting the technolog cal apdating needs of vocational/technicai teachers 



• To provide tactics with high poteniiai for irnpiernenting that strategy 



Methodology 



in order to formulate these essential characteristics of ajtrategy for techhblbgical update, a 
panel of experts was assembled to confer with project staff. The members of the panel collectively 
represented a wide variety of perspectives and experience in the area of techhdidgical update. 
They were drawn from teacher education, state departrriehts of educatidh. two-year postsecohdary 
institutions, and business and industry. {See appendix A for a list of the panel rnembers and their 
professional positions.) Panel members \A/ere given cdpies df the two ddcuments referred to earlier 
that had resulted from related previous project work. In addition, project staff had tentatively iden- 
tified six essential characteristics df the strategy fdr techhdidgical update, six candidate high- 

potential delivery techniques, and criteria fdr technique selection; these were given to panelists as 
well. 



In preparation fdr the panel meeting, panel members and project st^affrev[ewed both extant 
literature and previous National Center project work that identified both t^he delivery techniques 
currently in Use td update secondary and postsecondary vocational teachers* technological knowl- 
edge and skills and barriers and facHitators that affect the implementation of those techniques. 
The panel meeting had the following objectives; 

1. To Identify barriers and facilitators of vocational/technical teacher technological update 

2. To analyze the interplay of technological update tactics (approaches), barriers, and 
facilitators 

3: To induce the characteristics of an overall strategy for technological update df vocatidha!/ 
technical teachers 

4. To review tactics for technological update of vdcatidhal/techhical teachers 

5. To refine criteria for selection of high-pdtehtial tactics 



6. To select tactics with high potential fdr updating vocational/technical teachers in the 
technology of their teaching fields 

While all these objectives were met. the meeting of the panel of experts focused primarily on 
the 'dehtificatibh df the essential characteristics of a strategy: Panel members compared their indi- 
vidual experiences in technological update Jn order to identify the specific barriers and facilitators 
that affected update efforts in which they had paj-ticipated: In addition, each panel member had_ 
had the benefit of studying the generic descriptions and specific examples of approaches used fdr 
technological update in the previous related products. The generic characteristics of a successful 
strategy for technological update were Indaced from this pool of specific individual experiences. 
Each member offered a personal perspective in the inductive analysis of the factors affecting prd- 
gram success: As a result of this analysis, certain constants were identified: success in individual 
efforts was always accompanied by the presence of a particular factor or the absence of another 
factor; equally, the presence or absence of a given factor always accdrnpahied lack of success. 
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Essential Strategy Chracteristics 

The constants identified in this process of inductive analysis were then phrased as generic 
strategy characteristics: The six tentaiive characteristics identified in preliminary work by prdje(::t 
staff were confirmed as essential by panel members. In additibn, three other essential characteris- 
tics were identified daring the course of the meeting. The final set of nine essential characteristics 
of a strategy for technological update is as follows: 

• The strategy should provide an organization or structure for ac?/bn— i.e., a logical 
sequence of steps to follow in designing and carrying but techhdldgiical updat3 programs 
or activities. 

• The strategy should define the roles and respohsibirities of all the individuals involved- 
teachers, administrators, department of education personnel, teacher educators, and bus- 
iness, industry, and labor participants. 

• The strategy should present policy statements to support the roles and responsibilities of 
those involved and the activities in which they participate. 



• The strategy should define and provide the resources necessary and available to teachers 
for participating in activities to gain technological update: 

• The strategy should provide incentives and rewards to achieve and maintain motivation to 
participate in technological update activities and incorporate the results into program 
curricula. 

• The strategy should identify and provide a variety of techniques by which teachers can 
gain technological apdating. 

• The strategy should allow for and provide alternative and creative cohfigurations of tech- 
niques to best meet the individual needs of teachers seeking updating. 

• The strategy should provide for the incbrpbratibh bf the knowledge and skills gained in 
update activities into the ihstructibhal prbgrarri br course materials. 

• The strategy should prbvide for cohtihulng and self-renewing activities to maintain tech- 
nological update bh the part bf all involved. 



The Generic Nature bf Characteristics and Strategy 

The reader's attentibn is drawn once again t^o the generjc nature of both the individu^al charac- 
teristics just listed and the strategy that they consjitute: None of these characteristics are 
thoroughly defined. They do not define, for example, a specific level of economic resources 
required for a program of technological update, ns^r do they explain how this level b^resburces is 
to be obtained. This approach Is in line with the explanation offered previously of the futility bf 
prescriptious to be followed In all situations. 

The area of policy serves as a good example of why this is the case. It wbuld hardly be 

appropriate to prescribe a particular policy statement that shbuld be adbpted by all vocational 

educatoi s— whatever their situation or level of respbnsibility^plahhing or implementing a program 
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of technological apdate for secondary or pbstsecondary vocational teachers. No single model 
policy statement could fit the entire range of specific details that each individual program; planner 
or implernenter would need to accommodate. What v/buld be of use to such planners and imple- 
menters; and is provided in this report. Is a set of guidelines setting forth a rationale for policy 
Support of iechnologicai update, explaining why such sijppbrt is needed, and an analysis of the 
criteria that a given policy for technological update should rrieet. With that Rhowledge, individual 
prograrn planners and implementers can develop a sound policy that will prdmiote technological 
update while remaining appropriate to the specifics of their particljlai- situations. 



Orgahizatibh of this Report 

Chapters 2-10 of t'-jis repdh each treat one of the qenenc characteristics of a successfu] strat- 
egy for technological Update. Each of these chapters presents (1) a rationale for the Inclusion of 

the characteristic. {2) guidelines for implementing the characteristic, and (3) specjfjc detai[ 

appropriate to the illustration of the discussion. Chapter 1 1 discusses the implementati^on tech- 
nological Update priDgrarns at the statewide level and suggests an appropriate structure for admin- 
istering such programs. Finally, chapter 12 provides related recommendations for action to 
increase the effectiveness of current efforts to provide vocational teachers with technological 
Update. 
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2. CHARACTERISTIC: STRUCTURE FOR ACTION 



Th^e first and most important generic cha of a strategy for technologic^rupdate for 

secondary and postsecondary teachers is that there must be some logical, organized structure in 
which the action can take place: What are the component parts of the process of bnnging and 
keeping teachers tip-to-date with their technologies? What are the tasks Involved in attaining this 
goa'? 



The process of keeping ieachers up-to-date consists of four tasks: 

1 . Identify the need 

2 Develop a plan of action 

3. Implement the plan of action 

4. Evaluate the rmplementatibn of the plan 

Each of these four tasks is essential to the overall updating process. Taken together, they consti- 
tute a structure for *he overall process of technological update that, while hardly revblutibhary. is 
highly LisefuJ.* In fact, the four tasks very much resemble the ba^ic steps Involved iri any process of 
ihstructibh. They are appropriate to the process of techhblogical update because that process, in 
its most basic sense, is one of ihstructibh. A i::lbser look at each of the fbUr tasks will reveal how 
they apply specifically to the process of technblbgical update. 



This four-part analysis of the process discussed In this section is not sacred in and of itself. 
There is no magic, of course, in organizing or structuring the actions involved in the process of 
technological update into exactly four tasks: The merit of this analysis and the important point to 
consider Is the essential nature of each of the generic tasks contained in the overall process: iaen- 
tifying specific needs for update, plannirrg action to address those needs, carrying out the action 
planned, and evaluating the effectiveness of the action taken: The number of discrete tasks in the 
process of updating teachers* technological knowledge and skills could be open to debate; the 
logic and sequence of the tasks involved in the process is not. 



identify the Need 

As In any effort that aims to instruct, the first essential step in technblbgical update is to iden- 
tify the exact need for instructibh. No program of technblbgical update wijl be successful If it 
atterripts to deliver Instruction that is hot perceived by teachers to be heeded— that is hot relevant. 
To ensure that ihstructibh offered Is heeded and relevant, the ihstructibh must take into account 
the fbllbwihg: 

• The state of the art in the different technblbgical areas 

• Levels of worker competence required by employers 
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• Teachers' current state of knowledge and skills 

• Specific areas in which teachers heed updating 

Many program planners and, irnplemehters have learned the hard way the necessity for identi- 
fying teachers' individual heeds for update. All too often, prbgrarns of update activities for second- 
arv or pbstsecbhdary teachers have been planned on the basis of what is available instead of what 
is heeded. Te?c hers who participate in such activities are usually quick to voice their dissatis fac- 
tion with therri and with future activities planned as part of the sarrle program. Sitting through ah 
eight-hdUr workshop on a topic entirely outside one's tieachlhg area or hot relevant to one's indi- 
vidual heeds is rriuch more likely to discourage further participation than to encourage it. Further- 
more, lack of awareness oh the part of teachers of the heed for update was one of the most fre- 
quently reported barriers in previous investigation (Hamilton. Wonacott. and Simundjunlak 1982, 
p. 45). 



The State of the Art and Levels of Competence 

The first factor to be identified is the state of the art in the technologies in question. Specific 
information mast be gathered on the processes, operations, machinery, and equipment in use in 
the workplace: Also needed is specific information on the levels of competence needed by begin- 
ning workers to function in this technological setting. What knowledge and skills do employers 
require of their beginning workers, given the technology used in local businesses and industries? 

There may be. of course, considerable differences between the slate of the art of the technol- 
ogy in the workplace and the levels of beginning employee competence heeded by employers. As 
an example, clerical offices of a given employer may represent the very latest in office practices; 
perhaps all document pibductibh is done on wbrd processbrs— the bffice rnight hbt cbhtaih a sih- 
gle conventional typevvriter. The emplbyer. hbwever. rriay or may hot want begihhihg workers that 
have received specific traihihg in how tb bperate wbrd processors. The employer may be quite 
cbnteht tb have begihhihg ernplbyees who have had basic Rhbwiedge of businesLi document for- 
mat and basic keybbard skills; the employer might prefer tb give beginning employees specific 
ihstrUctibh ih bperatihg the actual bffice equipment. The sarne logic applies to different technolog- 
ical areas as well. 



It is important to note that information on both the stale of the art and levels of employee 
competence must ultimately come from one source— potential employers in business and industry. 
The word-processor-equipped office setting is irrelevant to the local situation if local businesses 
and industries still have offices full of conventional typewriters; There is something to be said for 
secondary or postsecondary teachers being aware of the catting edge In the technology of thei: 
teaching areas, of course. What teachers really need, however, is precise knowledge of the spe- 
cifics that their students will encounter in working for employers and the preparation that students 
will need for those specifics. 



Teachers' Current State and Need for Update 

The other factor tb be identified is the current level of teachers' technblbgical Rhbwiedge and 
skills. What technological processes and bperatibhs are taught ih teachers' programs? What 
equipjmeht and machinery are studehts taught to use ih the classrbbm or rabbratory? Are these the 
same as the prbcesses, bperatibhs, equipment, and rhachinery that students are likely to encounter 
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in the workplace? If they are different, what exactly are the differences'^ Whai knowledge and skills 
do teachers have that arie not reflected in their curricula? 



The difference between the knowledge and skijis thaUeachers actually have and those 
reqtJifed of them by virtue of the technology in place In the wc;id of work teils program planners 
and implementers how out-of-date teachers are: It is important to remember, however, that 
teachers, whether secondary or postsecondary. may not need to gain all the knowledge and skills 
required to function In state-of-the-art technology; The levels of competence that potential 
employers require of beginning workers is a more precise indicator of the actual updated knowl- 
edge and skills that teachers need to acquire. Again; ''cutting edge" knowledge and skills may be 
nice and even appropriate in some cases, but what teachers need is the specific knowledge and 
skills that will prepare students for the expectations of the world of work. This is. in fact, the defini- 
tion of technological currency, which is the goal of technological update programs: the specific 
technological knowledge and skills that teachers need to prepare their students to perform the 
tasks expected of beginning workers by potential employers In the area. 



indivlduaj Needs and System Needs 



Policymakers and program planners also heed to take into account that needs identification 
operates at two levels: the individual teacher and the overall system, whether the system comprises 
a single secondary or postsecondary school or institution, niuitiple schools or inst|tations making 
up a secondary or postsecondary district, or a mixture of such schools, |nst|tut|ons. and districts in 
a larger geografDhlcal area served by a higher-level agency (i.e^, a state department of education, 
state or regional professional association, or teacher education Institutions). Individual teachers 
must identify their own specific heeds for updated knovtfledge and skills. This identification forms 
the basis for their future actions in acquiring update. Ind|vidaal teachers can then carry out spe- 
cific activities that will meet their particular needs for updating; 

An overall program designed for nurnbers of either secondary or postsecondary teachers, oh 
the other hand, will concentrate on the needs of the system as a whole. If a series of wbrkshiDps Is 
being planned, tor example, the nomber of teachers who need updating oh a particular topic 
should be considered: A given workshop that would meet the needs of a large number of teachers 
would be cost-effective and therefore appropriate; the same workshop would be Inappropriate if it 
met the needs of only a single teacher or small number of teachers. For the latter case, a more 
appropriate system-wide approach v^ould be individual activities (e.g.. work experience intern- 
ships) to meet the needs of the single teacher or small number of teachers. 



Develop a Plan of Action 



Once mdividual and system-wide heeds for updating are identified^a plan of action must be 
developed to meet those heeds. Such a plan should be relevant to teachers^needs-'it must offer 
the specific instruction that will bring teachers up-to-date in their techn^ojogies. It should be realis- 
tic; while perfection maybe possible, the plan must enable teachers to make significant and sub- 
stantial progress toward technological currentness. Fmajly. ^he plan should be cost-effective. On 
the one hand, scarce resources should not be devoted to expensive activities that will benefit only 
a few teachers; on the other hand, teachers with unusual needs should not be ignored, even 
though they be few In number. 

The importance of planning specific activities to meet the identified needs for updating should 
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not be underestimated. Previous efforts to update teachers that have relied exclusively on a state- 
ment of teachers' protessional obligation to remain up-to-date and the hope that teachers will fcjl- 
fiil that obligation have been largely unsuccessful; More than one administrator has come to 
realize that teachers are much more likely to participate in a specific inservice activity if a program 
with specific goals is prepared and offered than if they are to carry oat. entirely on their own initia- 
tive; the whole series of tasks involved in technological update. Like any other kind of instructional 
activity; iechnological update is most effective when specific activities ar<=^ planned to meet specific 
needs and bring meaningful and valued rewards. 

the steps in developing the plan are relatively few and sirnp>le. First, sources of update must 
be identified. One obvious place to look for these is in local businesses and industries. Work sites 
and contact persons can be Identified that can provide teachers with the experience they need in 
current technology. Industry resource persons available to offer workshops or other events away 
from the workplace could alsr be identified. Other sources of update to be found in business and 
industry could be print or audiovisual instructional materials. Local universities and colleges may 
also have personnel or instructional materials that could serve as sources of updating. 

Sei::bnd. activities must be identified and planned that will link teachers with these sources of 
update A delivery techhicjUe must be chosen for each activity ehvisiohed; arrahgemehts mUst be 
tnade for implemehtihg that technique; questions of Ideation, cost, number of partlclpahts. and 
specific content to be covered must be settled. Furthermore, if a quantified system of rece^tifica- 
tibh or staff development credits is used, credit values must be assigned to the particular activiti^es 
planned. A similiar procedure mur.t be followed if college or university credits are to be awarded 
for participatidh In update activities. If activities are planned and carried out by agencjes that do 
not award such credits (e.g.. a state division of vocatiDnal education, 'ocal board of education or 
board of trustees, or a professional teachers organization), then that agency needs to work out 
cooperative arrangements with a college or university to award credit: Third; a system to evaluate 
ttie effectiveness of activities to be implemented wast a/so be designed at this time. 



When a program of activities is planned to meet system-wide needs, explicit provision should 
be made for arranging activities for teachers whose individual needs are not met by the activities 
planned; Such teachers should be informed of how they can identify sources for the updating that 
they need, what kinds of activities they can arrange and how they can arrange them, and what the 
details are for the adrr.inistration of these activities. If specific approval is required for these or 
other supplementary activities, the details of the approval process should be included. 

Finally, the activities planned must be promoted. Prbmbtidhal effdrts do hot heed td be expen- 
sive and done by prdfessidhal advertising agencies. Hdwever, they shduld ensure that all teachers 
served by the prdgram planned are made aware df the details df the activities. Information should 
be disseminated oh the dates, times, and locations df activities, the content to be covered, possible 
reimbursement for dut-df-pdcket expenses, released tirhe provided, credits awarded, or any other 
administrative details. In addition, it is best to disseminate this information directly to teachers— 
the information is mdst likely to arrive in teachers' hands and have a positive impact on t^henn in 
this way. A prdgram contact person should be named, with address and telephone number given 
for inquiries. 

V 

implement the Plan of Action 



Implementing the plan of action developed for technological update is the next step to be 
uridertaken: In this very irnpcrtant step, teachers participate in activities that they have identified 
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as reievent to the r own individual needs for updating. Upon cbmplettdh of update activities, the 
results of updating — nevv lechnbldgical khdwiedge and skills— are then ihcdrpdrated as appro- 
priate into program cuTicila. 

In many respects, the simplest siep of the entire probe ss cMe'chr'dldgical ujDdate is the 'mple- 
mehtation phase, during which teachers participate in the activities that have been planned. At this 
[Dbiht. the administrative and logistical details of these .ctivities will have been arranged and 
teachers will have identified specific dCtivitie that will meet their own specific goals Then the plan 
that was developed in the second step of the process Ig sirripl/ irtlplerriehted. 

^However, the final phase of plan i m pi erheh ta^idh is more corn pi ex. Incorporating the results of 
update activities into prdgrarn curricula \s a cr 'tie cil phase of the update process. Although hardly 
cverwhelming (teachers do update their pi jyrarn curricula as a standard part of their (juti*=>s). 
incorporation cannot be realistically anticipated or planned until after the activities have been 
completed. Logically, of course, the incorporation of the results of update into program curricula 
is a vita! part of tne process; it would bn pointless for teachers to put time and effort Into acquiring 
up-to-date knowledge and skills and then keep them secret. A further explanation of the impor- 
tance and process of incorporating update results into program curricula is found in chapter 9 



Evaluate the Snpiementatton of the Plan 

Finaliy. as in any instructional effort, the final step in the process of technological update is to 
evaluate the effeciiveness of the effort. Rence, the same sort of wisdom should be observed in eval- 
uating a technological update program as vvould apply to any kind of fDrogram evaluation. 

Formative evaluation should occur as the program activities take place. Participants' reactions 
to individual cctr/^iies can be gathered oh the appropriateness of content and execution. Sugges- 
tions ^ah be solicited oh possible improvements to planned activities. This feedback should then 
be 'jsed to improve subsequent activities planned but hot yet carried but. 

In addition, suninnative evalijatidh should be conducted oh the long-term effects of ah update 
prdgrarn. Teacheis' ihcdrpdratidh of Update results into curricula should be monitored lo ensure 
that ihcdrpdratidh ddes indeed Jccur. FdMdw-up activities wduld gatner feedbacK from both 
employers and former students on the approprlatehess of content (knowledge and skills) incorpo- 
rated into program curricula. 



One important evaluation guideline to follow is that evaluation, although often ronsidered the 
final step in an Instructional program; never ends; The purpose of evaluation is to identify short- 
comings in the program, imprnvements to rectify those shortcomings, and strengths of the pro- 
gram to be retained. These judgments then form the basis for further development of the program, 
thus starting the cycle again: Evaluation occurs in Its natural place In this new cycle, resulting in 
another new cycle: Thus, each round of evaluation furnishes an additional set of data from which 
judgments are made about future developments. 
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3. GHAnAGTERISTIf^: RQtES AND RESP0NSIBILITIES 



More than one program or i&ffdrt to provide, teachers with up-to-date knowledge and skills has 
failed to achieve any long-term impact b'^cause the respunsibilities of all parties involved were not 
clearly outlined. It is simply not realistic, for example, to include a statement in Institution's staff 
deve[opmei t policy that teacher<5 have a professional obligation to keep up-to-date v^^ith the tech- 
nology of their teaching area — and leave it at that. Teachers may well have ?n obligation to w ^rK 
toward this goal but there is little real hope that they will achieve this goal if tnev are left to their 
own devices or are asked to proceed entrely on their own initiative: 



However wilh.ig teachers may be to live up to this sort of orofessional obligation, they need 
(eadersiiip. guidance, and support for their eftorts; they cannot be expected to shoulder the eritire 
responsibility for the task of stayinr^ up-to-date: By ^he same token, the argument that it is adminis- 
trators' responsibility alone to makt jpdatlng occur — that individual teachers are powerless to 
move unless somoone else makes ?.ll the arrangements, pays all the expenses, and releases them 
from teaching duties to attend events — does not bear up under close scrutiny. No Dingle agent 
involved in the process of tec'"nological update bears the whole responsibiiltv for rhaklng the pro- 
cess work. 

Any program or effort to prb\ ide technblbgical update to teachers, then, should begin with a 
definttibh of the responsibilities of all lhe agents involved. This is the second essential characteris- 
tic of a strategy for tecnnblbgical update Who are the agents involved in the p^'bcess of Updating 
secbnaary or pbstsecondary teachers' tec^lnd^ogical krib'Aledge and skills? W responsibilities 
do those agents have? What other toles might they play, in addition to fulfilling liieir individual 
responsibilities? 



The Agents 

The agents involved in the process of te'^hnolcgical update ^re. in the simplest terms, all those 
involved in the enterprise of vocational 3dacation: It is not only teachers who figure in the process; 
they are indeed the n "taral focus of efforts towai d update, bat they do not bear total responsibility 
in this area: Nor, on the other hanrl, can the entire burden of p^'oviding techholdgical update be 
shouldered by the bure^'i "rraiio ..uperstructure of vocational edi'cation^ the state and federal 
departments of educatioi rnlght well exercise leadership in update _ /forts, but they cannot effec- 
tively impose update from on high by an act of will or administrative fiat. 

Education ih the United States has a long history of local and state cbhtroi. The division of 
powers cjtlined in the federal constitution, which aMocates responsibility for educatidh to the 
states, has never been substantially altered The 'I'ederal Departrneht of Educatldn has In recent 
years assumed increasing respbhslbillties ih leadership and research; further, it has backed its 
leadership by sbrhe federal fuhdihg of education. However, this federal role has not seriously 
impinged upbh the rhbreb^slc cbhtrbl bfeducdtibh exercised locally. 
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Thus, those involved in technologjcal update, [ike those involved in almost all areas of voca- 
tional education, include all those Indivlc'uals and groups who share some responsibiiity for voca- 
tional education: 



• Teachers (both secondary and postsecondary) 

• Teacher supervisors (both secondary and postsecondary) 

• School administrators (both secondary and pbstsecbndary) 

• tocal boards of education and boards of trustees 

• Advisory committees 

• Business and industry 

• Professional and trade associations and labor 

• (SdMeges and universities 

• State advisory committees 

• State divisions of vocational education 

• State boards of education 

• National Advisory Council on Vpcatibhal Education 

• Office of Vbcatibha'. and Adult Education 



Roles and Respbhsibilities of the Agents 

When multiple agents are involved In the operation of a single process, there must Be some 
explicit division of fuhctidhs amdhg them. Without clear guidelines for collaboration and coopera- 
tion, each agent is likely to assume responsibility for action at his or her owji discretion and for his 
or her own reasons. Inevitably, areas of responsibiMty wi]l over|^ap^ decisions will be made at sepa- 
rate points with conflicting reisults, work will be duplicated; a^d general inefficiency will ensue. 
Failing definition, spheres of responsibility tend nat^urally to move toward the personal interests 
and skills of the individuals occupyjag those spheres; Our decentralized system of education 
further aggravates this fragmentation of responsibilities: Lacking a clear assignment of specific 
responsibilities to each agent in the process of technological update, it becomes all too easy for 
any individual agent to avoid the responsibility for a task that is difficult, distasteful, or costly to 
perform: 



Generic Responsibilities 

The basic functions or respbhsibilities bf the agents involved in the process of vocational edu- 
cation are prescribed by law, F>blicy, tradition, and practicality. We can examine these generic 
responsibilities briefly tb identify how they apply to the process of technological update: 

Teachers. The basic fuhctich of secondary and postsecondary vocational teachers is to pro- 
vide instruction tb prepare their students for the realities of the world of work: A necessary corol- 
lary bf this function is the respbnsibility of teachers to ensure that their instruction is relevant and 
up-to-date. Tb fulfill this responsibility, teachers must themselves possess up-to-date knowledge 
and skills in the technology of their teachmg area: Hence, this basic function of teachers leads to a 
general statement of their responsibiMty in Jhe process of technological update: to assess their 
own need for technological update and to participate in activities to gain up-to-date knowledge 
and ski'.is in their technical area: 

Teacher supervisors. As their title irnplies. supervisors are responsible for rhbhitbring the qual- 
ity and delivery of instruction offered by the secondary or pbstsecondary teachers under their 
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supervision: One aspect of this fuhctibn is to assist teachers in identifying ways In which the p^ 
formance of their teaching duties could be irriprdved: further, bupervisors then gc^on to guide 
teachers in identifying and carrying out activities to effect those needed irnprovements. As these 
functions are transferred directly to the area of technblogical update, supervisors are called on to 
assist teachers in identifying both their needs for Updating and the activities that will meet their 
individual updating needs and to assist teachers in carrying out those activities: 



Local administrators. The function of o?rondary and postsecondary aa^ministrators in the 

deiivery of vocational education is to provide the reisources, support^ leadershipi and r^^ 
necessary for teachers to deliver instructiop. Like supervisors, they bear some responsibility for 
quality in the provision of instructidn under their aegis. Thejr responsibility in the process of tech- 
nological update is to ensure that teachers are able to participate profitably in update events by 
providing, again, resources, support, leadership, and management. 

Local boards of education or boards of trustees: Local boards of education are a ImR between 
the community as a whole and secondary vocational education: local boards of trustees are a link 
between the community and postsecondary vocational education institutions (e.g., cornmuhity col- 
leges, technical colleges). These boards represent community Interests to vocational educators 
and. at the same time, the interests of vocational education to the community. In doing so. the 
boards establish policy and priorities at the local level, allocate resources according to those poli- 
cies and priorities, and monitor the use of allocated resources by teachers and administrators in 
carrying out established policies and priorities. The function of these boards in the process of 
technological update, then, is to establish policy and priorities concerning technological update; 
allocate resources to updating, and monitor efforts undertaken to provide updating. 



Advisory committees. In the basic scheme of vdcatibhal education, advisory committees act as 
a link between vocational educators and the reality of the world of work. They ac^both as informa- 
tion brokers, offering counsel and input to secondary and postsecondary programs, schools, and 
institutions, and as advocates of vdcatibhal education to local employers and |he community at 
large. As the closest formal contact between vocational educators and business/industry, they are 
the most logical source of infbrrnatibn on business/industry needs i^n the area of update -the cur- 
rent state of the art in different technblogies. levels of competence required of student program 
nrc^Huates. and hence, the levels bf knowledge and skills requi^red of teachers. They can also com- 
municate potential sources bf update to educators and advocate business/industry cooperation 
with teachers as they seek update. 

Business arid IridUstry. The function of business and industry in the provision bf secbhdary or 
postsecondary vbcational educatjon is in essence the same as that of advisory cbmmittees. The 
salient difference in their functi^ons is that advisory committees are simply the first point of contact 
between vocational educators and local businesses and industries. Whereas advisory committees 
are the first formal contact point, business and industry are the ultirnate sburce of the world-of- 
wdrk Information that advisory committees transmit. Whereas advisbry cbmmittees identify and 
promote business/industry provision of update sources, actual businesses and industries cooper- 
ate by providing those sources. Hence, the responsibility bf business and industry in the process 
of technological updating is to provide the benchmark against which secDndary and postsecond- 
ary teachers can measure their own currehthess and then tb make available to teachers the 
sources of that currentness. 

Professional and trade assoclatlbris arid fabbr. The key to the function of these organizations 
in the provision of vocational educatibh lies in the constituencies that they serve. Each of them . 
serves an audience of interested parties-teachers, ersiployers. or workers. Each has as its overall 
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goal to prbmdte the Interests arid better the cdndltioh of the members of its constituency. Each 
fUhctibhs as ah advoca+e of its cdhstituency by providing information to vocationsi educators that 
will allow intelligent and sensible planning and implementation of secondary and pqstsecondary 
vocational education programs. The function of these organizations in the process of technologi- 
cal update parallels this basic function: to provide inforrnation needed (e:g.. staje of the art; levels 
of competence required in the workplace, sources of update, the quality of program graduates) for 
teachers to vj'j'.'k realistically to acquire up-to-date knowledge and skills in the technologies of 
their teaching areas. 

Colleges and anlversities. Colleges and universities have a twofold function in the provision of 
vocational education: teacher education and research and development support of educational 
processes: They train the secondary teachers who provide much of vocational instruction; they 
develop, test; and refine the techniques and methodologies that both secondary and postsecond- 
ary teachers use in providing instruction. The same '*brajn trust" functions translate well into the 
area of technological update. Colleges and universities have a responsibility to conduct the 
research and development needed to support the methodblbgles bf techhblbgical update. In addi- 
tion, the responsibility of colleges and universities to provide instructibh carries bver intb techno- 
logical update — they have a responsibility to assist in assessing teachers' heeds for updating and 
in planning and conducting workshbps. seminars, conferences, and bther course work designed 
for technological update. 

State advisory committees. The functibh bf the state advisory committees parallels at the state 
level that of the local advisbry cbmmittees at the Ibcal level. These committees act in general as a 
communication link between the state bbards bf educatibh and the business and industry of t^he 
states. Their respbiisibility in the process bf technological update Is to provide infqrmat|on on the 
heeds bf business and industry (e.g.. state bf the art, levels of competence required^ and bDSiness 
and industry resources that could help to meet those needs, to act as an advocate for vocational 
educatibh with business and industry, and to recommend policies and priorities bearing on tech- 
hblbgical update to the state boards of education. 

^_ 

State divisions of vocational edacation. Within the state departments of education, the state 
divisions of vocational education are responsible for implementing the policies adopted by the 
state boards of education: Their role in implementation consists largely of lecdership. identifica- 
tion of resources and priorities, provision of inservice activities for teachers, and ihterpretatibn bf 
federal and state mandates for local program leaders. Given their statewide fuhctibn, they can 
broker inforrnation, putting local leaders in contact with one another and with bther resburce per- 
sons: Finally, state divisions often act as advocates of the interests bf vbcatlbnal educatibn in the 
state political arenas. Once again, these responsibilities translate neatly Intb a statement bf the 
function of the state divisions in the process of technblbgical update: tb prbvide leadership, iden- 
tifv resources and priorities, interpret mandates, and broker ihfbrmatibh tb rmplemeht statewide 
policy for technological update; to cbbrdlnate br tb plan and cbhduct techhblbgical update pro- 
grams and activities: and tb act as advbcates fbr update pblicy in the pblitlcal arena. 

State bbards bf educatibn. The state bbards bf educatibh (br in sbne states, the state boards 
bf vocational educatibh) are the premier pblicy-settihg agencies for vocational education; Thei^r 
main function is tb determine, with apprbpriate advice and input from other interested parses and 
agencies, pblicy and priorities tb attain the goals of vocational education within theii^junsdiction. 
In addltlbh, they bfteh develbp and advocate legislative proposals to support and Impjement those 
goals. In the prbcess bf technological update, then, they would have responsibility for establishing 
policy and priorities at the state level bearing on technological update and for working in the politi- 
cal arena tb suppbrt those policies. 
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National Advisory Council on Vdcatiphal Educatibh, This body is the national counterpart to 
the state and local advisory committees. Its fuhctiph is the same applied at thie national level— to 
act as an information link between federal educatibh jDersbhhel and the national business and 

industry community andjb act as ah advbcate fbl^ the interests of vocational education in the 

hatibhai pblitical arena. These same r-espbhsibilities tr-ahsfier to the process of technological updat- 
ing bf teachers. 

Office of Vocatibhal arid Adult Educatidri. This office sets and implements ru[es. regalatibns. 
and guidelines based bh federal legislation for vocational education at the national level; it collects 
and evaluates evidence updh which to baise policy decisions, develops guidelines interpreting fed- 
era! legislatibh. implements programs to carry out policy decisions, and acts as an advocate for 
vocatibhal educatibh in the legislative process. The office would function in the same manner in 
the prbcess bf technbloglcal update— assembling information, establishing policy and programs, 
and advocating legislative proposals to support technological updating at the national level. 



Defining Specific Responsibilities 

Any specific prograrn being Implemented to update vocational teachers must have the respbh- 
sibilities of agents rnore specifically defined. The basic explanation of functibns and respbhsibili- 
ties just presented serves only to Introduce the roles to be played by the agents ihvblved in the 
process of technological update. Consequently, those planning or implementing a prbgram bf 
technological update for secondary or postsecbndary vocatibhal teachers heed tb include, as a 
part of their Individual, specific strategy, a cbmprehehsive defihitibh bf the specific responsibilities 
of all agents involved in the process. 



One such definition of agents' respbhsibilities is presented in table 1. This table outlines an 
ideal allocation of respbnsibilittes across the varibUs agents involved in the Pi'0C_ess of Jechnologi- 
cal update. Specific statements describe the respbhsibilities of each agent in each of the tasks in 
the overall process bf techhblbgical Update. 



A brief examihatibh bf this outline of responsibilities wjll reveal thaj many of the statements 
represented describe bhiy therask to be accomplished. wjthou^ prescribing particular means to use 
in so dbihg. The teacher, for e^^ample, is to "assess his/her own needs for update." This assess- 
ment cbuld be dbhe in a number of different ways— very formally or relatively informally, by use bf 
a paper-ahd-pencil instrument or through conversation with current practitioners, and sb bn. The 
impbrtant point, of course, is that a realistic needs assessment must occur. In bur generic strategy, 
how this is done matters relativejy little; so long as the end result is that teachers have identified 
specific knowledge and skills that they need to gain. 

An individual developing a specific strategy for use in updating a particular set bf vbcatibhal 
teachers, however, would very likely identify one or more specific means tb be used in needs 
assessment: Knowledge and skill inventories for the various occupatibnal areas cbuld be devel- 
oped or obtained for teachers to use. for example. Thus, v/hen defining specific responsibilities for 
update, program planners and implementers wbuld flesh but the generics bf the outline presented 
by the specific detail they nave chosen fbr use in their individual sitUatibhs. 

<4 _ 
Additional Agent Roles 



In addition to the responsibilities described in table 1. different agents^ might play other roles 
in the process of technblbqical update. Cblleges and universities, for example, do not have sole 
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TABLE 1 

ROLES AND RESPONSIBILITIES OF THE AGENTS IN TECHNOLOGICAL UPDATE 





lijentifY the Need 


... 

Develop a Plan of Action 


1 1 g si-- n 1 — — f -M — * • ^ - 

Implement tho Plan of Action 


Evaliiafe the Impldmentation of the Plan 


Teacher 


• Assess his/her own needs for 
update 


• Develop his/her own plan to 

meet identified needs 
t Participate in the developinerit 

of a system-wide plan 


• Implement activities con- 
tained in his/her plan 

• Apply updated knowlede 
and skills in the classroom 


• Establish criteria of quality and 

content for evaluation 
I Evaluate results of his/her own 

updat:) activities 
I Participate in system-wide 

evaluation 












Supervisor 


t Facilitate individual and 
grolipteachei- assessment 


• Assist in the development of 
individual and system-wide 


• Ensure teacher and school 
accountability for applica- 


• Facilitate indivdual and grbiip 
teacher evaluations 


• Maintain liaison with busi- 
ness end industry to deter- 
mine their needs 

• Articalateneedsof indi- 
vidual teachers and system- 
wide needs expressed by 
admihistratbfs 


plans 

• Demonstrate commitment to 
technological update 


tion of update results 
• Demonstrate commitment to 
technblbgical update 


• Offer constructive criticism of 
evaluation efforts 

• Identify arid support improvements 
indicated by evaluation 

• Gather individual evaluation data 
for communication to higher 
administrators 


• Demonstrate commitment to 
technological update 


• Demonstrate commitment to tech- 
nological update 


School 


0 Interpret and communicate 


• Provide resources (time, 


# Provide resources (time, 


• Provide rasources (time, money, 


Administrator 


school/system needs to those 
Below 

• Act as data resource on 


money, support siaff) for 
plan development 

• Demonstrate commitment to 
technological update 

• Setpnbrity fbrtechriblbgical 
update 

• Prbvide leadership in tech- 


money, siippbft staff) for 
implementation 
• Demonstrate commitment 


sijppbrt staff) for evaluation 
• Demonstrate commitment to tech- 
nological update 


technological update needs 

• Set priority for technological 
. update 

• Provide resource (time, 


to technological update 

• Set priority for technological 
update 

• Provide leadership in tech- 


• Provide leadership in technological 
update 

• Ensure appropriate use of advisory 
committees/councils 


money,.supj)prt staff) for 
needs idehtificatlDn 


nological update 
• Ensure appropriate use of 


nological update 
• Ensure appropriate use of 


• Ensure accountability for 
application of update results 

• Monitor evaluation process 
methodology. 


• Demonstrate commitment to 
technological update 


advisory committees/councils 


advisory committees/councils 


• Provide leadership in 
tecHhdIogical update 


• Disseminate the results of 
evaluation to appropriate parties 


• Ensure appropriate use of 
advisory comrnittees/councils 


• Set pribrity fbrtechriblbgical 
update 
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TABLE 1 - (continuedl 





Identify the Noed 


Develop 8 Plan of Action 






Implement the Plan of Action 


Evaluate the Implementation of the ^lan 


Local Board of 
Education br 
Board of 
Trustees 










• Collect information from 
Advisory committees, teacH- 


• Review and approve proposals 
forsystiem-wide plan 


• Monitor plan implementation 
to ensure quality arid appro- 


• Monitor evaluation efforts to 
ensure that evaluation is 


ers; supervisors, and 
administrators on wHich to 
base policy decisions 

t F«itflhli?h Inriil hnllru Inr 

technological update 

• Establish funding priorities 
for technological update 

• Interpret and communicate 
system needs to the 
corrimunity 


• Promote community cooper- 
ation in plan develbpiient 


priateness of actvities 
• Monitor application of 
update results in prograrr 

rOrricul/'i 


appropriate and comprehensive 
• Ensure thet evaluation results 
are Incorporated in subsequent 
prograitl planning 


Advisory 

rnmnittppUi 


• Identify and communicate 

thp iitfltp nf thp art tn 

_ educational personnel 

• Identify business/industry 
needs for levels of compe- 
tpnce 

• oupply labor market 
information 


• Identify potential sources 
and contacts for undatP 
activities (sites, people) 

• Participate in advisory 
capacity during plan 
develbpriierit 


• Promote business/industry 
cdoDeratidn In brbvldinb 
sources for update (sites, 
people! 


f Participate in evaluation 
efforts as appropriate 

• Make data-based recommenda* 
lions for jjrbgram improvement 

• Assist in determining the 
impact of update activities 


Business & 
Industry 


• Identify levels of employee 
competence needed 


• Identify sources of tech- 
ndlbgical update (sites, 
people, equipment, money; 
print/ audiovisual instriic- 
tionalnfiaterials) 

• Provide evaluation criiliria 
f Act as information resource 

in plan development 


• Provide sources of update 
[sites, equipment, instruc- 


• Provide information on the 
qijality of prbgrarri graduates 


• Identify the state of th2 
art 

• Supply labor market informa- 
tion 


tors, supervision, money 
print/audiovisual instruc- 
tional materials! 


• Participate in formative and 
summative evaluation as 
appropriate 

• Apply evaluation criteria for 
"reality check" (theory vs, 
practice, currency, future 
state of the art! 

• Provide information on train- 
ing quilityand melhodblbgy as 
possible . 

i Provide data on the impact of 

J _.. 

update activities 
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TABLE 1-Continued 



Prolessionai 
& Trade 
Assb:iatibris 
& Labor 



Idantily the Need 



• idenlily knowledge, skills, 
andslondards required for 



needs ideritificatibri 

• Identify levels of eniplovee 
competence needed 

i Identify the rtaieot the 
art 

• Si'nplv labor market 
information 



Develop 8 Plan of Action 



• Promote the development of 
a plan . of action 

• Identify sbiirces of tech'- 
nological update (sites, 
people, equipment, money, 
print/audiovisual instruc- 
tional materials) 

• Provide evaluation criteria 

• Act as information resource 
in plan development 



Implemanttfie Plan of Action 



• Provide sources of update 
(sites, equipment, instruC" 
tors, supervision, money, 
print/audiovisual instruc- 
tional materiatsi 

• Providfi update events 



EvsluBte the Implementation of the Plan 



• Provide irifbrmatibn on the 
q^uality of program graduates 

• Participate in formative arid 
summative evaluation as 
apprbpriete 

t Apply evaluation criteria for 
"reality check" (theory vs: 
practice, currexy, future 
state of theartl 

• Provide information on training 
quality and methodology 

as pbssible 

• Provide data on the impact of 
update activities 



Colleges & 
Dniversiiies 



• Develop methodology and 
tools for needs identification 
systems 

• Provide research and develop- 
ment services as appropriate 
and possible 

• Provide assistance in needs 
identification process as 
appropriate 

• Conduct needs assessment 
in response to demand 



• Provide assistance in plan 
development (all kinds) as 
appropriate 

• Pro\/ide research and develop* 
ment services as appropriate 
and possible 

• Dissemiante information on 
potential sources of tech- 
nological update 



• Carry out update events as 
appropriate 

• Develop or provide leader- 
ship in developing tsclic* 
specific guidelines for 
implementation and evalu- 
ation _ • 

• Conduct and synthesize 
research and development 
on imnlementation as 
requested 



• Provide leadership in evaluting 
all phases of update programs 



SlaleAdvisory 
Committees 



• Act as communication link 
with the state board 

• Recommend appropriate 
policies arid pribi'ities 

• Identify dnd communicate 
thrstate of the art to 
state educational 
personnel 



• Identify potertial sources 
arid contacts fbi I'odale 
activities {sites, people) 

• Participate in advisory 
capacity in plan development 



Promote busmess/industry 
cooperatiori iri providing 
sources for update kites. 



Support legislaiive pro* 
posals toimplemnt 
technological update 
programs 



Participate in evaluation 
elforts as appropriate 
f^ake data-based recommenda* 
tioris for program Improvement 
Assist in determining the 
impact of update activities 
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TABLE 1 (contlnaedj 





identify the Need 


Develop a Plan of Actiun 


Implement the Plan of Action 


Evaluate the impiementatlon of the Plan 


State Advisbrv 
Committees 


• Ideritify busiriess/iricJustrv 
needs for levels of 








(cbritirijed 


competence 
• Supply labor market 
iriforrriatibri 


State 

Division of 
Vocational 
Education 




• Provide leadership in 
developing state-wide 
strategic plan 




• Participate in evaluation to 
ensure objectivity and 
accountability 


• Interpret federal and state 
mandates impacting on staff 
development 


• Co.itract for provision of 
events and training 

• Attend events tb monitor ■ 


• Identify priorities for 


• Provide cos'jltarit service 


quality of instruction, get 


technological update 
(program areas and 
specialties} 


tb others in plan developrnent 
• Furnish information resources 


to know teachers and 
experience their situation. 


for planning 


cbbperate, interact, arid act 


• Identify financial resources 
available 


• Collect. and disseminate 
btherwise unavailable 
evaluation results in 

a hOnpresCriptive manner 

• Provide financial resources 
for plan development as 
appropriate 


in broad-based manner 
• Support legislative pro- 
posals to implemet 
technological update 




• Collect information from 








State Board of 


• Review, approve, and act 
bri state-wide proposals 


• Develop legislative pro- 


• Review evaluation data and 
make informed decisions on 


Education 


• State advisory cbrrimittee. 


posals to support and 


state department /division, 
and bthers dh which tb 
base policy and priorities 
• -/ Establish policy and 
priorities at state level 


from stale department/ 
division 


Implement technological 
update (including the 
provision of financial 
resources, whether 
available in existing 
budgets or called for in 
legislative proposals) 


that basis 
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TABLE 1 (continaedj 









National 


• 


Collect and present evidence on the national need for 


Advisory 




technological update 


Council on 


• 


Recommend national policy and priorities to address 


Vocational 




the heed for technological update 


Education 


• 


Develop legislative proposals with categorical furidirig 
provisions to 'mplement programs for technological _ 






update. 




• 


Support legislative proposals with categorical funding 
provisions to irhplemerit programs for technological update 




• 


Act in an advisory capacity in the planning, implementation, 
arid evaluatibri of national programs for technological update 


Office of 




Evaluate available evidence to deterrriine national rieed for technological update 


Vocational 




and Adult 
Education 


• 


Establish national priorities to address the need for technological update 


• 


Support legislative proposals with categorical furidirig proVisioris to Implement 




programs for technological update 




• 


Develop and Implemerit rules, regulatibris, arid guideliries to interpret federal 
legislation impacting on technological update 




• 


Plan, implerriert. arid evaluate riatibrial prbgrariis for technological update 




• 


Evaluate the impact of national efforts in technological update 
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responsibility for providing activities that will update teachers' Rhbwiedge and sRills: that responsi- 
bility is shared with business and industry. However, many cdlleges and universities provide 
extensive programs of such activities. This is a role that colleges and universities can legitimately 
play, even thbijgh it is hot their sole fijhctibh. 



For that matter, local leaders {e.g.. school or district admihistratdrs) may wish to takie action to 
update their teachers while personnel at higher levels are still Involved in plahrlihg and organizing 
a more comprehensive prdgrarn of techndldgical update. In that case. Ideal leaders rhight assume 
sdrrie of the respdhsibilities df these dther persdhhel dh an ad hdc basis— estabMshirig a local 
policy to sUppdrt ari Update prdgrarn, fdr instance. By the same tdken. two dr more local schools, 
iristitutidris. dr districts might jdin forces to achieve essentially similiar goals In an update pro- 
gram, exercising leadership beyond that required by a strict interpretation of their individual 
responsibilities. 
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4. eHARACTERISTle: POtlCY 



The Need for a Policy 

Like other endeavors iri-vbcatibnal education, efforts to provide teachers with technological 
update need to be backed by statements of policy. These statements form an essential part of any 
strategy for technological update, as they are the fbrmal expressibn by a competent body of the 
goals to be achieved and the procedures to be used to achievie them. A general policy stating goals 
and procedures becomes the foundation on which agents at all levels base their own decisions, 
priorities, and actions in the process of technological update. 

Ideally, policy statements supporting technological updating of secondary and postsecondary 
vbcatibnal teachers are developed and put in place at the local, state, and n^ational levels, by lead- 
ers at each of these three levels as they exercise their role of deterrni^ning the overall joals of voca- 
tional education. Agents at each level need to formulate goals and procedures appropriate to their 
spheres of responsibility in the process of technological update: 



Desirable Qaalities of a Policy 

A policy statement for technological update, whether local, state, or national, should have sev- 
eral qaalities. First, it should be clear in its presentation of both goals and procedures. Although 
policy statements are by nature phrased in general terms, they should not be vague. Since the 
goals and procedures presented in statements of policy form the basis for future decisions and 
actions, the framework they outline must be lucid and comprehensible. 

Second, policy statements should be realistic. Goals presented should be high but attainable. 
The level of currentness that teachers are expected to maintain should not be '_fTnpossible; it js 
simply unfair to expect teachers to devote a full workweek to keeping lip-td-date on top of the[r 
regular teaching duties. On the other hand, ef forts toward teacher currentness should be reason- 
able: a two-day visit to Ideal businesses or industries once a year Is not likely to result in any real 
irhpi'bvemeht in curl^entness. 

Third, procedures outlined in policy should be practicai. Paperwork and administrative 
approval for teacher activities should be reduced to a niinimumjj variety of options for teacher 
activities should be allowed, to accomrnodate individual variations in taste and learning style. 
Procedures should also accarately reflect the specifics of the local situation. It is useless, for 
example, for a technological update policy to describe a sabbatical leave as one procedure 
whereby teachers can keep up-to-date when everyone involved knows full well that there hasn't 
been money to send anyone on sabbatical leave for the past five years. In fact, a formal policy that 
ignores the realities of the local situation invites the agents affected to ignore that policy. 

Fourth, policy should be compeHing, given the critical nature of teacher technological cur- 
rentness at both secondary and postsecondary levels. A brief and dry statement rehashing tradi- 
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tionai hotions of teachers' personal responsibilities toward their profession might be dignified but 
is also j'^' fficient in the present situation: in the current state of teacher iechnblogical current- 
ness. pc -ay should sound a clarion call to all of the agents involved in the process of technological 
update; it >hould state the seriousness of the situation and move those agents to fulfill their indi- 
vidual responsibiiities in response to this situation. 



Areas Affected 

The areas most affected by the need for a policy for technblbgical update are teacher certiflca- 
tibn and recertification and staff development. It is in these two areas that goals and procedures 
fbr the preparation and cbntinuing development bf inservice vocatibhal teachers are presented. 
Thus, any specific program of technological update fbr teachers would heed to be supported by 
apprbpriate policy formulated by agents fbr certification, recertification, arid staff develdpment. 

Greater atteritibri should be paid to the curreritriess of teachers' techridldgical knowledge and 
skills in other policy areas as well. RecrUitmerit, comperisatiori, arid reteritiori of vocational 
teachers currently ^lace great^empMasis dri the pedagogical preparation and development of 
teachers (Natiorial Research CbUricll 1983). Iri the matter of compensation, for example, this 
emphasis is apparerit at a glarice. Most local educational agencies use pay scales by wNch 
teachers automatrcally receive a salary increase upon completion of a graduate degree^or specific 
riUmber of graduate credit hours; such degrees and credit hours are most likely to be in pedagogi- 
cal areas: furthermore, there is no comparable automatic increase for teachers who put an equiv- 
alent amount of time and effort into updating their technological knowledge and skills. 



Thl-^ imbalance between the emphasis placed on pedagogical development and that placed on 
technological development is perhaps most crucial in policies affecting teacher recertification and 
professional development: Those teachers who have been teaching full-time and away frbm the 
workplace for several years are often those who are most out bf date. Their efforts tb become and 
rernain up-to-date in their technology should be required, suppbrted, and encburaged by recertifi- 
cation and professional development policies. All too often, hbwever, such policies emphasize arid 
reward pedagogical development at the expense of technblbgical competence. 

This imbalance between pedagogy and technblbgy can appear iri either the goals or the 
procedures of a policy statement. When the goal statements coricerriirig pedagogical development 
take three or four times as many lines of type as thbse coricerriirig techriological development^ the 
revtJer will naturally draw his br her owri cbnclUsioris about the relative importarice of each. The 
same argument applies tb statemerits of procedures: wheri several procedures are cited Jor peda- 
gbgical development and drily brie or ribrie for techrioldgical development, a clear rnessage^about 
the technolbgical is Irhplied. Or. for that matter, when procedures for pecagogical development 
require ie?^s time and effort thari those fdr techridldgical development, there is little likelihood that 
the techribldgical will receive eqUai attention. 

All this is ridt td say that teachers' continuing pedagogical development should be ignbred or 
de-emphasized— far from it. Pedagogy and techno[ogy are eq^ually important elemenis in voca- 
tional teaching. No teacher, however skilled or up-to-date jnjijs or her technological^ area, can 
Offer effective instruction without knowledge and skills in pedagogy. By the same token, hbwever, 
it is incumbent on vocational educators to accord to teachers' technological expertise the same 
value accorded to pedagogy: 
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5. CHARACTERISTtC: RESOURCES 



the next essential, generic characteristic of a strategy for technological update is that it must 
provide the resources necessary to do the job. It is appropriate to insert one warning at this point- 
for the purposes of this document, resources do not include those persons or situations that can 
serve as the sources of up-to-date technblbglcal knowledge and skills, "^hose sources of update 
J industry resource persons or sites, other teach irig personnel, literature, and so on) are treated in a 
later section of this document covering delivery techniques. 

Potential Resource Requirements 

Given this defihitidh, there ai'e three resources that rriust be provided in a strategy for techho- 
Idgical update: time, money, and access. Provision of each one plays a role '.n enabling secondary 
and pdstsecohdary vdcatidhal teachers td remain abreast df the criahgihg technology of their 
teaching areas. 

Time 



Whenever teachers participate in any activity to update their tecnnologlcal knowledge and 
skills; they need time to do so: In some cases, this time must be taken from their regular instruc- 
tional duties: For example, an industry training workshop offered during regular business hours in 
the middle of the academic year would require attending teachers to be away from their class 
duties. A substitute teacher would be needed to assume the regular teachers' Instructional duti^^s. 
Or, a personnel exchange between education and Industry would involve time expenditure by a 
teacher supervisor to advise and monitor the teaching of an industry person not trained as en 
educator. 

In addition, teachers need time to ihcbrpbraie the results bf their update activities into their 
curriculum. Regardless bf hbw this tirrie is provided, it will be required td revise ihstructidhal plahs, 
activities, and materials to cover the hew, updated khdwiedge and skills that the teacher has 
acquired. Likewise, time will have td be spent by whdever is i-espdhsible for plaMning, carrying 
dut, dr mdnitdrlrig each df the four steps in ah Overall prdcess df techhological update. 

Money 



Another resource required In the process of updating teachers is money: Some of the ?.ost of 
time discussed above will be monetary — a substitute teacher will have to be paid for his/hpr time 
and services: Time spent by clerical support staff for update purposes needs to be paid for as well. 



In addition, many of the update activities in which teachers engage cost money In some cases 
these are direct instructional fees (e.g,, tuition for university or college courses, wc kshbp and 
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semjnar fees). Other activities may involve indirect expenses that have to be bourne; When teachers 
attend an out-of-town conference, there are travel and lodging costs, for example; 

Finally, the monetary cost of technological update is not limited tc the direct and indirect 
expenses of teachers' attending activities; There can be expenses associated with assessing 
teachers' needs, with incorporating the results of update into teachers' curricula, and so on. 



Sources of Update 



Finally, teachers, secondary or pbstsecbndary, must have access to the sources of up-to-date 
knowledge and skills in their own technologies. Access should be equalized as much as possible 
for all teachers served in a given program for technological update. This has particular implica- 
tions for two sources of . jchnbloglcal update. 

Business and Industry. Business and industry are probably the most likely sources of up-to- 
date knowledge and skills for vocational teachers. Several of the delivery techniques commdhly 
used to keep teachers up-to-date involve business and industry (i.e., work exjDerience interhships, 
industry observation and visits, staff exchange, and palt-tih1e erhpldyment) Consequently, the 
relatibriship between vocational education and Ideal businesses and industries becomes very 
important. 

The stronger and mdre pdsitlve this relatidnship is, the more likely ousiness and industry will 
be td cddperate with vocational educators in an effort to keep teachers up-to-date;_When local 
business and industry personnel see and understand clearly the advantages to^th^m of keeping 
teachers Up-td-date, they will be more likely to devote some of their time and money to the task. 



Work experience internships illustrate the point well; With this technique, used by both second- 
ary and postsecondary institutions, teachers return on a temporary basis to a business or Industry 
In their teaching technology and actually perform technical work, the length of time teacher's 
spend on this activity rnay vary, but they don't return to industry to become permanent employees. 
If teachers are to derive any benefit from this experience, they need to occupy a legitimate posi- 
tion; they need training for that position and supervision in !t as well. 

The businciss or Industry to which teachers return must bear some short-term costs in this 
process. 3ome supervisor's time must be spent trainihg_ahd supervising the teacher— time that 
must be ir«ken away from the supervisbr's bther duties. Furthermore, the business dr industry Usu- 
ally does r ot gain an immediate advantage frbm this supervisor spending time training and orient- 
ing the new employee. This new employee Is gdihg td leave fairly sddh. so the business or Industry 
never gets the benefit bf the full prddUctidh capacity df this trained worker. 

In the Ibng run, of cdUrse, the business dr Industry ddes gain from this expenditure m the^ 

sense that the Updated teacher incdrpdrates the hew knowledge and skills into the curricalam and 
trains stUdeiits whd are better prepared for the reality of the workplace^ When the relationship 
between vd(:::atidnal education is sincere and substantive, these long-term advajitages are more 
likely td be seen and understood. Hence, vocational educators aiaN'evels need to look to their 
relatidnships with business and Industry to ensure that this source of technological update Is 
accessible. 

Programs of workshops, conferences, and seminars. Anbther technique much used tb Update 
teachers' knowledge and skills is formal workshops, conferences, or seminars. Often such j3rd- 



30 



EKLC 



42 



grams are spbrisbred at the noriiocai ievei— a state department of education cr a teacher education 
ihstitutibn might offer such a program for secondary or pbstsecbridary teachers throughout an 
entire state or regibii of a state. 

In this Rind of. program, it is important to equalize access to events by offering them at conve- 
nient times and different Ibcatiohs. It wpuld hardly motivate teachers in the extrerhe south of a 
state to attend eyents if they always had to drive two hundred miles to the same city in the north 
for a workshop. It would be unfair to expect these teachers always to bear the brUnt of traveling 
this distance; the cost in time and rhdney should be more evenly spread among all teachers served 
by the prbgrarh. VVbrRshdps should be offered at different sites thrbiJghbut the entire geographical 
area served by the program. 



Prdvisidn cf Resources 

In our previous discussion of the roles and responsibilities of the agents involved in the 
process of technological update, the respons[bility for providing these resources was assign^ed 
primarily to loca[boards of education and administrators and to state and federa] department of 
education personnel: It is equally realistic, however, to expect teachers at both secondary and 
postsecondary levels themselves to provide a fair share of two of these resoarces— time and 
money: 



it would be neither reasonable nor realistic for all technological update activities to be con- 
ducted on school time and at school expense. While teachers might justifiably ex ject some provi- 
sion of released time frbm instructibnal duties in which they can participate in update activities, 
they can justifiably be expected to furnish some of their own time as well. And in fact, many 
teachers are ready and willing to use their own time for update activities. 

Consequently, update piograms or events offered during npnteachihg hours can give teachers 
the opportunity to devote their own time to update. Events could be schediJIed in late afterhdbh br 
evehihg. oh the weekends, or during holiday br sUmmer vacations. Each iJpdate program planner 
heeds to be sensitive to the specifics bf his/her bwn situatibn. If teachers In a given school, institu- 
tibh. br district feel bverwbrkec and time Is critical, a better sbrutibh rfiight be to provide released 
tiltie as much as pbssible and minimize events that occur during nbhteaching time. 

The same logic applies to paying the direct and Indirect costs of update activities: [t is per- 
fectly reasonable for teachers to receive some assistance with the expenses of update activities; it 
is also reasonable for them to bear some expenses themselves^ i^M agents invo|ved in the process 
of technological update have an obligation to their profession and all should share fairly and real- 
istically in discharging that obligation: 
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6. GHARACTERISTIC: INCENTIVES AND REWARDS 



Any effort toward a goal is most likely to succeed when the agents inyolv^ed are motivated to 
act. This principle applies to the process of technological update; it applies most of all to teachers. 
Although administrators, planners, policymakers, and others mi^ght provide resources, support, 
methodology, and leadership, in the fmal analysis it is the secondary and postsecondary teachers 
who must participate in the various activities that are designed to keep them abreast of technolog- 
jcal change. 

Furthermore, teacher motivation is particularly important in the process of techndlogical 
update: tack of rnotivation was one of the barriers most frequently reported in previous work 
investigating the extent and level of need for technologicai update (Hamilton, Wohacott, and 
Simandjuntak 1982, p; 45). 

Hence, teachers' motivation to participate in all phases of the process of technblbgical update 
becomes crucial. For this reason, a further essential charactoristic of a strategy for technological 
update is that it must provide incentives and rewards to achieve and maintain teacher-' motivation 
to update their technological knowledge and skills. 

Intrinsic Ihcehtlves arid Rewards 

Intrinsic rhdtivatidn is probably the most effective motivation. It arises from values held by 
individuals and is based on their own backgrounds, training, and hfe experi^ences: Personal values 
can become powerful fdi^ces. impelling the individual to action in one way or another. Of course, 
when ah individual's values are congruent with the vajues embodjed In an institutional goal— a 
goal relating to technological update, for example— they can lend their rnotivating force to the 
individual's striving toward attaining the institutional goal: 

A program for technological update can tap into teachers' intrinsic personal values. These 
values then become both incentives and rewards for participation in technblbgical update activities 
in and of thernselves; i=*roperly managed, these intrinsic factors can help motivate teachers tb keep 
up-to-date in their teaching technblbgies. 

Professionalism 



Most people, including secondary and pbstsecbhdary teachers, place a high value on perform- 
ing well in their job. This rheahs that mbst teachers place a high value on providing relevant high- 
quality, effective instructibh that will prepare their students for the reality Of the world of work- 
This basic value, which we can call professronalism, naturally leads teachers to put time, money, 
and effbrt bf their bwh ihtb the job of teaching. 

One pai-t bf this job. of course, is preparation. Many secondary teachers begin their profes- 
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sibhal life with four years at a teacher education institutiDn. acquiring pedagogical and technol^^^^^ 
ical Rhbwiedge. skills, and certification. Others, especially at the postsecondary level, come to tH 
teaching prdfessidh directly from industry and may spend the f[rst yearsjof their teaching 
career carrying a double load— teaching a ful'-tlme schedule while at the same time receiving 
pedagogical instruction as an inservlce activity. 



Most teachers recognize that their Professional preparation is not complete when they are first 
certified. They accept and work to fulfiM^heir responsjbility to continue this preparation by partici- 
pating in inservice professional development activities: Consequently, most teachers are already 
intrinsically motivated to fulfill their responsibility to remain up-to-date in their technological area 
as a part of this ongoing professional development: 

Tapping into this existing intrinsic motivation does require one preliminary, however: teachers 
must be aware of their own individual needs for updated knowledge and skills. It is not sufficient to 
know of and acknowledge a vague obligation to "stay up-to-date." Individual teachers need to 
know specifically that a new techndlbgical process is being used in the workplace, or that a hew 
computerized Inventory control system is now widespread, or that some technological advahi^e- 
ment has occurred in their area. In other words, ihe Individual teacher must be able to see exactly 
how his or her technological knowledge and skills are insufficient to operate in the reality of 
today's workplace. 

Fortunately, a sound plan of action for the process of technological update automatically gives 
teachers the opportunity to become a\;^are of their individual needs for updating. The first task in 
the updating process described earlier is to identify the heed for updating. Consequently, if the 
process is based on reasonable and logical steps, the chance for this intrinsic Incentive and reward 
to affect the process should be built in. 



Accbmpfishmcht 

Likevvise. most people value the sense of ? -complishment that they feel when they have done 
something positive, important, or worthwhile: An important part of this sense of accomplishment 
involves a sort of "cost/benefit" analysis of the thing that was done. If individuals have to put forth 
great amounts of time and effort to do something that is of little or no perceived benefit to them, 
there may well be no sense of accomplishment at all. Instead, there would be a sense of wasted 
time and effort, with no advantage gained. 

This sense of accomplishment can also be harnessed to work lor the purpose of technoldglcal 
update Given the sense of professionalism that most secondary and pdstsecdhdary teachers feel, 
they will feel a sense of accomplishment when they_ have taken a step toward their own personal 
update gc als. As they participate in and finish activities designed td give them up-to-date^knov/l- 
edge and skills, they will naturally consider that they have accdmplished something— somethjng 
that was of great and direct benefit to thern, that did hdt require an Inordinate amount of effort, 
arid that helped to make them the better teacher that they want to be. 

This serise_df accomplishment does depend, df course, on the ••cosj/benefit** analysis refe 
to previously. The sense df accomplishment vy/lll be small (or nonexistent) if teachers sense that 
the activity just cdmpleted didn't help them, or if it required too nrmch effort for the benefit 
received. In Other words, if teachers h^ve to sjt through a worl;shop that is irrelevant to their ovvn 
update needs, they will feel that they have accomplished little. Or, if they have to wade through a 
sea df red tape, engage in endless rounds of bureaucratic legerdemain, or spend hours in admiriis- 
trivia. they are likely to view the end result as not worth the effort It took. 
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The implications for a program of techndibgical update are clear: the prdgrarri rfiUst make it 
relatively easy for teachers to participate ii^. update activities and those activities rhust be relevant, 
if these two conditions are met, then the prdgram will derive the benefit of this strong intrinsic 
motivator among its teachers. 



Extrinsic Incentives arid Rewards 

A program developed to update secondary or pbstsecbndary teachers' technological knowl- 
edge and skills should also provide extrinsic incentives and rewards for participating teachers: 
Even teachers who have strong intrinsic motivation will derive benefits ^rcm adding the extrinsic; 
(Some teachers, of course, will not have high levels of intrinsic motivation to begin with:) 

The types of extrir?sic incentives and rewards used to motivate teachers toward high--quaitty 
professional performance are familiar to most educators. Salary, projessionaj recognition, 
credentialing— these and other motivators are commonly used "nj/ocational education. These moti- 
vators can be specifically linked to teachers technological currentness and their efforts to main- 
tain that currehthess. Merit pay systems, for example, could easjiy incorporate pay increases for 
teachers' participation in technological update activities^ Credentialing could be made to depend 
more on teachers' technological currentness. Undergraduate or graduate credit could he granted 
by teacher education institutions for teacher^s' occupational experience in industry. Hi^h teacher 
morale can be generated by professional recognition of outstanding performance. The provision of 
released time for participation in update activities can be a powerful motivator fdr teachers as well. 
Other motivators can be used to encourage teacher participation in the process of techndldgical 
update as appropriate to the individual situation. Although motivation theory stresses the long- 
term advantages of positive rnotivation, the important consideration is hot so rnuch ^dvv teachers 
are motivated but that they are motivated. 

All too often in the past, policy and practice have net motivated teachers to stay up-to-date 
with the technology of their fields. The critical nature of teachers' heed for technological update is 
relatively new; therefore it is not widely reflected in the incentive and rewards systems used in 
vocational education. Staff development policies, for instance, are all too like[y tc describe a 
vague, general commitment to the concept of teachers* keeping abreast of their technologies yei 
fail to give teachers any real reason to act on this commitment. 



The means for extrinsic motivation are at hand and already u^ed to some effect in other areas 
of vocational education. It is essential that policy makers^ progr^am planners, and professional 
development leaders use these well-established means for the purpose of technological update. 



Prbfesslbrial Development Credit Systems 

One of the most common means of motivating personnel and promoting vdcatidhal teacher 
ihservice activities is a system of professional development credits. In such a system, teachers are 
Usually required to earn a certain number of credits in a spjecified time period; the time period is 
commonly one. two. or three years, the credit value of different kinds of activities is determined 
advance (e:g:, an eight-hour workshop might be worth one credit and college course work two 
credits per semester hour of college credit). Also, the total number of credits allowed for gi^ven 
kinds of activities is specified (e.g., teachers are required to earn twelve credits per year with no 
more than four of those credits coming from workshops). Such professional development credit 
systems are also used in other professions, of which two examples follow: 
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• As a requiremerit for reMcerisure, dentists in the state of Kentucky must earn ten points in 
contihuirig education activities anriualiy. A schedule of approved cbhtihuing education 
activities is provided with the numbGr of continuing education points assigned to each. 
Dentists record their activities and their point value on a form provided by the state board 
of dentistry for this purpose {see appendix B). 

• The Ohio Dental Assbclatibn sponsors a voluntary cbntihrihg education program fbr 
dentists in the state bf Ohib. A certificate in cbhtihuing educatibh is bfffired tb ali dentists 
in Qhib whb complete 105 hours bf dental cbhtihuing edu cat ibh activitiesjvithin a perlbd 
of three cbhsecutive years. Two categbries bf activivies (''Required'\and 'Elective'') have 
been established fbr certificatibh. with credlt-hbur values assigned to different kinds of 
activities in each category. A maximum of ten credit hour? is allowed annualiy from the 
elective category; a minimum bf twehty-f've credit hours :s required annually from the 
required category (although tho enMre annual total of thirty-five hours can come from 
required activities). A certificate of achievement is awarded to each dentist upon cornple- 
tlon of each three-year program. (The approved listing of required and elective activities 
and their credit-hour values appears in appendix C.) 



Restructured Graduate Programs 



Another mechanism that woald effectively motivate vocational teachers would be restructured 
graduate programs: Some vocational educators feel that thi^ would be the most effective approach 
of all. since many states require that teachers obtain a master's degree or a specified number bf 
graduate credits after a specified number of years in teaching. 1 he master's program could be 
modified to include courses in technological content, which would provide the oppcrtunity fbr 
teachers tb acquire up-to-date knowledge and skills in their individual arees. This ih-:rusibh bf 
technoiogical content wouic .lelp tb achieve the more productive balance between p »dagbgy and 
technology described earlier as being desirable ior :;pcbndary and pbstsecbhdary vbCL'tibhal 
teachers. 
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7. CHARACTERiSTiC: HlGH-j=>bTENTiAL TECHNIQUES 



jristructibn provided in a program of technological update can be accomplished throagh vari- 
ous delivery techniques. Thc^e most appropriate for this type of program and most commonly 
used are work experience internshijDs; university and college course work; workshops, confer- 
ences, and seminars; industry observation; education and industry staff exchange; and part-time 
empldymeht. The examples below demonstrate one way in which each technique has been used 
for teclihblbgical uj3date; 

• Workshops, conferences, and seminars— ThJ College of Agriculture of The Ohio State 
University has offered a sUrnrner jDrbgram. "Technical Update of Teachers of Vocational 
Agriculture/' since 1980. Each year, the program consists of between fifty and sixty indi- 
vidual workshops. From 50 to 60 percent of the high school vocational agriculture 
teachers in the state register for the program each year. 

• University and college course work— The Mer»:..^M-Thiensville School District in the city of 
Mequon and the village of Thiensvilte, Wiiicbns;n, encourages vbceiibnal teachers tb earn 
staff development credits by taking university and college course work. InstrUctbrs are 
required to earn four staff development credits every two years with at least one earr.eo 
P®i y?^'^'_^®^J^^^?''^_''®_5^''^®_9']® each sernester credit of course work taken. 
Teachers are not reimbursed for tuition or other expenses involved. 

• Workshops, conferences, and 'seminars— The CoMege of Agriculture and Home Econom- 
ics of The Ohio State University has offered a sun^mer program. "Technical Update of 
Teachers of Vocational Agriculture." since 1980. Each year, the program consists of 
between fifty and sixty individual workshops: From 50 to 66 percent of the high school 
vocational agriculture teachers in the state register for the prograrn each year: 

• Industry bbservatibh— The state of Connecticut offers a program for school counselor's. !>• 
cbhjUhctibh with twb universities in the state, in which counselors spend 12G hours durr.jg 
six weeks in the sUmrner bbservihg and participating In the activities of a Host site In bus^ 
hess and industry. ParticijDatihg cbuhselors receive a modest stipend from the st?te ano 
are allbwed sbrhe expenses during the peribd. Then, cbuhse.'brs take a seminar one cf 
the two Universities, in which they plan and carry but a prbiect for students in their schbbi 
Using the information they have gained in this exp>bsure tb the wbrld of wbrk. 



• Education and Industry staff exchange— OrahgebUrg-CalhbUh Tbchhical Cbllege in 
Orangeburg, South Carolina, operates a personnel exchange program with local indus- 
tries; An instructor of the college takes the place of an industrial worker, actually perfdrm- 
ing the wo^'k that person, wh|le the Industrial worker assumes the teaching duties of the 
instructor^Length of the €?xchange has varied from two to eight weeks. A total of five 
exchanges have taken place since the program began In 1979. 
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• Part-time emplbymeht— The state of Utah implemented a new program in the summer of 
1982 for business and office education teachers, placing them in sumrner emjDidyment at 
business and industry sites. Although placed in their sumrner jDOsitibhs by a resource per- 
siDh at Utah Technical College as designated by the state" Office of Education, teachers 
receive standard pay from host emjDibyers for their wdrR and are supervised by regular 
empldyeiBs 6i their- hiDst sites. 

Although these techniques are those most likely to be chosen for use in a jDrdgr?.rn for technblogi- 
cal update, program planners must decide which to use Lhd for which purposes. A fuller descrip- 
tion and analysis of the characteristics, advantages, disadvantages, barriers, ;.-nd facilitators of the 
techniques can be found In VVonacott and Hamiltdh (1983). 



Criteria for Choosing Techniques 

Technjqaes ^^Jl^_®^_''^_^ predetermined program for technological update should be 
chosen according to a set of criteria: These criteria involve the adaptability, acceptability, effec- 
tiveness, and efficiency of the techniques under consideration. 

Adaptability 

First, the techniques to be used should be adaptable to a wide range of occupational technol- 
ogies. This is especially important in programs planned and implemented at the nonlocal level 
(e.g., a state or regional program of update activities) or in programs offered by a single school, 
institution . or district and intended to serve teachers in all occupational areas. Part-time employ- 
merit cannot be chbseri as the sole technique for update when the ernplbymerit market in one or 
more occupatibrial areas is sb tight that teachers are ribt able to firid part-time jbbs. By the same 
tbkeri, staff exchanges between business or industry arid educatibri will ribt be appropriate fbr 
teachers in prbgrairl areas that have traditionally had poor workirig relationships with their Ibcal 
businesses and industries. 

Likewise, techniques should be adaptable to a wide variety of administrative settings, again 
especially in programs serving teachers from diverse schools, institutions, or districts. A regional 
program serving a particular area of a state, for example, would probably Include teachers from 
?9"^_P''^^?']^'^^i^i?'l^^^^°'^:* ^^^^ vocational/technical schools, career centers, skill centers, and 
possibly postsecon^dary 'Qstitatjons, both public and proprietary. Teachers from these various 
institutions would be acting according to the policies and practices of their various administrations 
and boards: Choice of techniques for a wide audience of teachers must take this into account: 

Acceptability 

A second important critr,rlbn is that a technique used for technbiogical update must be accept- 
able to the actors irivblved. V/brR experience internships, in which teachers return to work In an 
actual practltiorier's pbsitibri Iri their techriolbgy. can serve as an example. While this might be an 
effective, efflciorit, arid adaptable techriique for update, it must be acceptable tb the Ibcal busi- 
nesses arid lh^dustries; bbvibusly, they must be wlllirig to place teachers in practitibrier pbsitibri s. 
Furthermore, this must be acceptable tb schbbi admirilstratbrs. Uriless iriterris hips take place dur- 
ing summer mdriths or evening hours, leachers may need released tirrie arid substitute teachers, 
both of which cost rtibriey. Oh the other harid. Iriterriships duririg sumrner rtlbriths or evening 
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hours must be acceptable to teachers: if teachers are hot willing and able to devote their own time 
to participating in this activity, the results will be disappointing. 

Acceptability of a technique may vary from one service area to another^ Part-tj^me ernpioyrn 
is a widespread practice in many trade and Industrial programs, for example: It is quite uncommon 
in agricultural programs, however, because many teachers are employed on twelve-month 
contracts. 



Effectiveness 

third, a techhique used in a program for technologjcal upda^^^ a"ow 
teachers to actually develop the specific knowledge or skills they need. Some of the" common 
techniques for technological Update (i.e.. university and college course work: workshops, confer- 
ences, and seminars: and industry observation and visits) are most effective in delivering updated 
knpwredge in teachers' technologies. Others (i^^. work experience internships, education and 
industry staff exchange, and part-time employment) are effective in updating nb^ only knowledge 
but also skWs. Choice of technique often rests in part on whether it is knowledge or skills that 
need to be Updated. 

Oh the other hand, the effectiveness of a given technique may vary. Skills can be effectively 
developed in college and university courses, depending on the quality of the facilities, faculty, and 
program. Workshops can also allow skill development if they provide equipment on which teachers 
can practice and reasonable time for practice. 

Efficiency 



Finally a technoiogical update technique should be efficient— it should require a reasonable 
commitment of resources and time per teacher Updated. One example would bc^ vvork experience 
internships. This technique can be very effective in delivermg bo^h knowledge and skills to 
teachers: however, it Is not a very efficient technique for updating knowledge. Teachers need to be 
placed in practitioner positions" in a business or industry^which requires business or industry 
cooperation. Time has to be provided for the activity— whether released time (and substitu;e 
teachers) or teachers' own evening or vacation time^AII these resources have to be expended for a 
work experience internship when the same amount of up-to-date knowledge might be obtained m 
a single two-day workshop. On the other hand, internships may be very efficient when teachers 
need skill updating or knowledge and skill updating. 

The same argument sometinj^es applies to the efficiency of university and college course work 
or workshops, cdhferences, and seminars in skill development. Either of these techniques can be 
efficient, depending on the nature of facilities, faculty, and program. 

In considering the efficiency of a technique for technological update, it is imporjant to 

remember that a "reasonable commitment of resources" is hot limited only to resources at the dis- 
posal of the implementing school. Institution, or district. As discussed previously, secondary and 
postsecondary teachers can also be expected to devote sdrre of their own resources to technolog- 
ical update: It is not reasonable, however, to choose a technique because i^saves the school or 

institution time and money and makes teachers provide their own. For example, part-time 

employment can be very economical from an administrator's point of view— teachers go ou^ and 
find part-time jobs to work on their own time. The administrator doesn't have to provide released 
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time or pay substitute teachers or reimburse workshop feies; but teachers have to devote a good 
part of thejr owri free time, which m this technique less effiicient from their point of view. A 
prbgrarn that relies excl^usively on part-time employment ordinarily will hot be efficient (or well 
received; for that matter): 



A generalized rating of the six delivery techniques discussed in this section according to indi- 
vidual criteria of adaptability, acceptability, effectiveness, and efficiency Is presented in table 2. 
This set of generic ratings may not. however, apply to every local situation. For example, work- 
shops, conferences, and seminars are rated as acceptable to the actors involved in the process of 
technological update. It is possible that the specific actors in any given local situation do not find 
workshops, conferences, and seminars accbptable in spite of the fact that most other people do. 

This dislike of the technique could arise for numerous reasons. Perhaps workshops have been 
(DverUsed in a particular situation and teachers are simply tired of them. Perhaps a series of work- 
shops given recently was of poor quality, leaving participants with a negative impression of work- 
shops in general. For these or other reasons, the technique could be viewed negatively by local 
actors. 



Other factors can change as well. Although workshops are generally not considered as effec- 
tive In skill development as In knowledge developrhent. this is not a hard-and-fast rule. Some 
!"^^^^/y"^P^'^sored workshops come complete with actual equipment and rriachinery on which 
teachers are gjven the opportunity to develdp hands-on skill as well as knowledge. And even 
though workshops are usually considered efficient becausie many teachers can attend and profit 
from thern. this could be subject to local conditions as well. It can be very expensive to bring in a 
professional workshop team from a great distance to serve a small number of teachers. 



Ail in all. those planning and implementing a program of technological updating %vdUld heed 
to review techniques under consideration and verify thaUhey meet applicable criteria in light of 
the local situation. The ratings presented In table 2 can be taken as a starting point, but the spe- 
cifics of the local situation must always oe considered in determining the potential of a given 



Applying Criteria to Local Situations 



technique. 
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TABLE 2 
DELiVERY TECHNIQUE RATINGS 

Work Uhlverslly WbrRshbps, Industry Educatldn 

Experience & College Conferences, Observattbh & Industry Part-Time 
Internships Course Work & Seminars & Vicits Staff Exchange Employment 



The technique can be ajDplied 
across a wide range of dccu- 
patidns 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Use of the technique is widely 
accepted by key actors (i.e, 
business/industry/ labor, 
teachers, school administra- 
tors, teacher educators, stat i 
department personnel) 



No 



Yes 



Yes 



Yes 



No 



Possibly 



The technique is effective in 
meeting teachers' needs for 
knowledge update 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



The technique is effective in 
meeting teachers* needs for 
skill update 

The technique is efficient {i.e., 
requires a reasonable commit- 
ment of resources per teacher 
updated) in meeting teachers' 
heeds for knowledge update 



Yes 



No 



Possibly 



Yes 



Possibly 



Yes 



No 



Yes 



Yes 



No 



Yes 



No 



The technique is efficient (i.e., 
requires a reasonable cdmmit- 
hneht of resources per teacher 
updated) in meeting teachers' 
needs for skill update 



Yes 



Possibly 



Possibly 



No 



Yes 



Yes 



The technique is adaptabje to 
use in a wide variety of admin- 
istrative settings 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 
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3. eHARAeTERlSTID: AtTERNATIVE TECHNIQUE CONFIdURATldNS 



No two teacher technblbgical Update settings \A'fll be the same. Some settings wiii be quite 
similar regarding the nature of the dccupatidnal programs conducted and the related needs for 
techndldgical update dh the parts df the vdcatidhal/techhical teachers teaching in those prbgrarris._ 
The settings in which teacher update needs td dccur may be very dissimilar in terms df the types of 
opportunities that exist for implementing varldus update techniques and the resources required fdr 
doing so. These factors will necessarily influence the efficiency with which teachers can be 
updated. The number of teachers in need of updating is a majdr factdr that rnUst be reckdhed with 
in decisions regarding the technique or techniques td be used in prdviding teacher Update. The 
nature of the new technology, in jerms of the amount of related new knowledge required cdn- 
trasted with required skill development, must also be considered. 



In selection of techniques for teacher updating it Is well to note that four functions should be 
provided by the update program: 



1: Vocational/technical teachers need to be made aware of the new technology; 

2. Teachers need to gain the requisite knowledge assof^'ated with the new technology. 

3. Teachers need to develop skill In performing the specific tasks of the occupation that 
incbrporate the hew technblbgy. 

4. Teachers need to revise cUrricUla and develbp ihstructibn tb incbrporate the hew technbl- 
bgy ihtb the training prbgram. 

In iTidst instances the teacher will likely becdme aware bf the hew technblbgy thrbUgh cbhtacts 
with advisdry cdmmittee members; cdntacts with business, industry, dr labdr representatives in the 
course df (::arrying dUt the Instructidnal prdgrarh; dr thrdUgh readings df pi'dfessidhal publications. 
Often, within dccupatidnal areas, portidns df annual state teachers' cdhferen(:;es are devdted to 
increasing the awareness of teachers regarding new developments within the dccupatidnal area. 



In^ planning for teacher technological updating some analysis of the new technology is ri^eces- 
sary in order to make appropriate selection of specific update techniques. The choice of technique 
for prDvidIng the required new 'knowledge and skills to teachers should include several major con- 
siderations: (1) the amount of new information needed, (2) the complexity of the occupational 
tasks and the amount of skill practice needed to master and teach the new skills, (3) the numbers 
of teachers to be updated, and (4) the accessibility of the teachers to the sources of update (e.g.. a 
college course). 

Figure 1 presents a rhodel of the sequential steps in the selection of alternative approaches tb 
be en;pjbyed In the update prbgram. Table 3 describes the effectiveness of the six high-potehtial 
*echniques fbr bbth Rhbwiedge and skill develbpmeht. (The reader may wish to refer to table 3 
thrbugh the discussibn Immediately fbllbwihg.) 
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Identiflcatipn of new technblbgy 
in the dccupatibh 



i 



Analysis of new technology update needed 
(knowledge and skill to be developed) 



Identification of content variables 

(number of teachers and 
availabiMty of update resources) 



1 



SelectiiDn of update technique 
or cbmbination of techniques 



Planning, conduct, and evaluation 
of update activities 



Figure 1. Model for selection of alternative technique configurations for teacher technological 
update. 
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TABLE 3 

RELAT LVE EFFECf IVENESS_OF TEA^ fECHNOLbGieAL 

UPDATE TECHNIQUES IN DEVELOPMENT OF TEACHER KNOWLEDGE AND SKiLL 



Update Technique 


Knowledge 


New Skill 


Industry Observation arid visits 


'some information, increased 
awareness 


very limited and ineffective 




'Workshops. Conferences, and Seminars 


* 'moderate amounts of information, 
depending upon length 


'relatively simple skills not requiring 
extensive practice 




University and College Course Work 


'"Marge amounts of information can be 
obtained 


*some skill development can be 
included, depending upon nature o1 
tasks and equipment availability 


Part-time Employrherit 


"some information can be obtained, 
depending upon resourcefulness of 
teacher 


'"substantial skill development if with 
state-of-the-art firm 


Work Experience Internship 


"'substantial mfbrmatidn if carefully 
planned and pursued 


""extensive skill development if a 
plc;.ined sequence of experiences 



Education/Industry Staff Exchange "-substantial information if carefully ""substantial skill development if with 

planned and pursued state-of-the-art firm 



KEY: The asterisks rate effectiveness as follows: 



marginal effectiveness 
rrioderate effectiveness 



" = substantial effectiveness 
" = very high effectiveness 
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As an example of how ari alternative teacher update technique might be appropriately ased; 
cbhsider the need for updating office occupations teachers within a state to teach microprocessor 
word processing. In examining the new technbibgy, we find that basic information regarding docu- 
ment fbrmattihg is unchanged and basic keyboard skiiis are still required. New knowledge rnust be 
accjuired. however, regarding the care and use of magnetic disks, display units and their mahipuia- 
tjon. and the operation and care of the printer. Much of the learning of the furictibrri bf the wbrd 
priDi^essbr lends itself to hands-on learning with the presentation of new information and the 
imiriediate trial and applicatio'. v/ith a word processor. We determine thai the presentation and 
practice of the basic functions bf word p)rbcessbrs can be accomplished iri three days. C?verai dif- 
ferent brands of word prbcessbrs will be fbuhd in use among business es in the state. They all have 
the basic compdnent of the mijorbpi-bcessbi^ with Reybbards.. display unit, and printer. It takes sev- 
eral days practice on a specific type of processor, however, in order tb becbme prbficient in its 
use. 

Examination of the content variables reveals 120 teachers in heed bf updating tb teach basic 
word processing skills. These teachers are distributed rather evenly through the state according to 
population concentration^ A few secondary office occupations programs are now teaching word 
processing and several community colleges are offering word processing as a course. Of the new 
office occapat|o^ns teache^rs trained wi^thin the state, approximately one-half are prepared to teach 
word processing: Office machine suppliers have Indicated an interest in making word processing 
equipment available for short-term teacher training. 



A series of six area workshops of three days duration is planned for the summer months: 
Workshops will be designed for twenty teachers each, with one word processor to be provided for 
each two teachers. Local schools and community colleges will be used as training sites Word pro- 
cessors will be loaned by a supplier for the three days with a technician on call. Te^^ching materials 
will be intrbduced as a part bf the workshop, as well as a series of practice exercises to be carried 
but by the teacher in develbping skill in using the word processing equipment of their own school. 

- _ _ _ ___ ' _ 

A fee reimbursement plan will then be provided tb allbw new teachers'-wlthbut wbrd process- 
ing skills to ehrdll in a cbmmuhity cbllege wbrd prbcessing night cburse br other vvbrd processing 
traihihg available. 

As andther example, cdnsider the cdm rti unity cbllege that has determined that cbmpUter- 
aided drafting (CAD) needs td be added td the training prdgrarn for drafters. There are three draft- 
ing instructors in the program, each of whom will need tb teach students td operate a CAD system, 
execute drawing assignments, execute/change detailed drawings, and compdse drawing. 

To Jeach thi^s new technology, themstructors will need considerable new knowledge, as well 

as extensive opportunities for hands-on experience in use of equipment and time for instructional 
development: Since there are no statewide or area plans for drafting teacher update in this area, it 
is up to the community college and these instructors to plan and arrange for their update; 



A sequence of update activities is planned to update these instructors; First, arrangements are 
made for each of the instructors to participate in a one-week vendor-sponsored training program. 
A semester-long rotating work experience internship for the instructors is arranged with a major 
local employer of program graduates. One computer-aided drafter position Is made available in 
order that each of the three instructors can fill the position every third week, with the other two 
instructors covering a reduced schedule of courses. The fbllbwirig semester, a portion of each 
instructor's work Ibad is scheduled fbr ihstructibnal deve!bpmeht. with Instruction in cbmputer- 
aided drafting initiated the third semester. 
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Cc hsider. further, the example of the university vbcatibnal teacher education department that 
has traditionally cooperated closely with the state division of vocational educatibh in rrieetihg 
teacher ihservice training heeds. The state supei'visdr'y staff for agricujtijral educatibh, in cbbpera- 
tidn with the university department of agMcultural educatibn. has cbnducted the ahnUal teaicher 
needs assessment. Teachers report that many of their vbcatibnal agl^icUltUre students want to Use 
their home microcomputers to keep and analyze their farm pidductidn records. Most vbcational 
agriculture teachers, although trained to teach farm record keeping, have not been trained to use 
microcomputers to keep and analyze records. Newly certified teachers are now required to have 
compjeted the farrn records course and basic computing course as part of their agricultural eco- 
nomics requirements: 



Although thirty teachers have identified this need at the time, the widespread application of 
computers In production agriculture in record keeping and analysis and in management decision 
making indicates that this update should soon be accompii'^hed by all two hundred production 
agriculture teachers in the state. In preliminary planning by t.ie university departments of agricul- 
tural education and agricultural economics, it is determined that one full week of training in com- 
puter technology, including hands-on training with a sample set of user-friendly, computer- 
friendly farm records, would develop sufficient teacher skill and confidence to initiate instruction 
with their classes. 

An initial one-week summer short-course Is cooperatively developed and prbmbted w»th the 
teachers whb have identified this need. Further, graduate credit Is made available tb thbse 'eachers 
who wish tb meet applicatibh and fee requirements. A. dembnstratibn bf micrbcbmputer applica- 
tibh in keeping and analyzing student project records is presented at the annual teactier confer- 
ence and vocational agriculture teachers assbciatibn me^^ting. The shbrt-cburse scheduled bh a 
regidhal basis thrbUghbUt the state for the fbirb\A^ing suiTirrier. Hbusihg is provided by the state divi- 
sion bf vocational education, instruction by the two University departments, and meals and travel 
expenses by the local school districts. The required agricultural economics course on basic com- 
puting is revised to include. a;J one project, the sample set of farm records to be kept and analyzed 
on home microcomputers. 
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9, eHARACTERISTie: INDORPORATION OF UPDATE IN PFldGRAMS 



As previously discussed, the entire process of technbldgical update becbmes meaningless if 
the results of the prdcess are hot ihcdrpbrated into the programs in which the teachers are teach- 
ing. Staying Up-to-date In their trchhcldglcal areas is sirnply one of the means by which secbndary 
and pDstsecondary teachers can attain the gdal di prdviding relevant and effective ihstructidh to 
prepare their students for the world of work. In this sense, techhdidgical currehthess Is hdt suffi- 
cient to guarantee that instruction is appropriate, but it Is certain./ necessary. 



Program Areas Affected 

The up-to-date knowledge and skills that teachers acquire In update activities should be 
reflected in three different areas of their programs: They should first be incorporated Into the pr j- 
gran-. curricula. This incorporation leads to a need ror instriictional activities and materials 
designed to present the new k'lowledge and skills: Finally; new tools; equipment, or machinery 
may need to be added to the vocational laboratory to allow teacner demonstration and student 
hands-on practice. 



Prcgram Curricula 

New skills and prereqijisite knowledge may heed to be added to program curricula. The deci- 
sidh td include these does depehd^df cdijrse, oh the competency levels required by potential 
empldyers df prdgram graduates. Teachers rnay acquire state-df-the-art khd\A/ledge and skills In 
their update activities that empldyers dd hdt require df begihhihg empldyees; this reflects the fre- 
quent and justifiable desire df teachers td fUhctidh at the "cutting edge" df Iheir techhdldgies 
Indeed, it may even be appropriate td include Ihfdrmatidh dh such "cutting edge" develdpmehts in 
the program curricuh. in spite of the fact that accdmpahyihg skiM Ihstructidh fdr students is hdt 
included because employers do not require It. 



_ rnost cases, however^both secondary and postsecondary teachers will concentrate the 
efforts on acquiring knowledge and skills that will be required of their students in the workplace 
and should therefore be included In program curricula: Skill statements may need to be provision- 
ally added to skill Oi competency profiles: Student performance objectives to cover both skills an^ 
prerequisite knowledge should be added to curricula as well: Whatever the fo^m of the original 
curriculum and hence, additions to it, care should be exercir.ed that inclusions appear in an 
appropriate sequence. 



Additions to program curricula may also result in deletions If new bccupaticnal skiMs and pre- 
requisite knowledge render existing portions of curricula obsolete, such portions should be 
deleted from the revised curricula. In most cases, however, additions will supplement rather than 
replace existing knowledge and skills in program curricula. 
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Ihstructidhal Activities arid Materials 

Next, ihstructibhal activities and materials heed tp be developed to cover Rnbwiedge and skills 
added to prdgrarri curricula. A logical oequehice of information act" /Ities, practice activities, and 
feedback will be heeded to enable students to attain "each of the hew perfbrmahce objectives 
Whether prbgrarhs are dperated Using a cdhvehtidhal or cbmpetehcy-based apprbach. apprbpriatie 
ihstructibnal plans should be developed for added objectives (e.g., lesson plans, learning activity 
packages, and so on). Finally, print and honprlht ihstrUctibhal materials will be required as speci- 
fied in instructional plans. 

The f/rint and nonprlnt instructional materials iieeded for hew student performance objectives 
can be acquired in two ways Teachers can develop their own mater-als specifically suited for the 
content and activities that thsy have identified; many teachers prefer to develop Iheir owi instruc- 
tional materials whenever possible: Or, materials may be obtained from other sources, including 
commercial publishers: Instructional materials are often available from the business .^nd indust v 
sources that provide update activities: Sometimes the instructional materials that teachers use 
themselves in update activities (e.g.; workshop handouts, manufacturers' manuals, operation 
sheets, and so on) are appropriate for secondary or postsecondary student use in planned 
activities 



In fajt. many technological update activities often include the opportunity for teachers to 
update their curricula and teaching materials as part of the activity Itself. In a two-day wcrkshop. 
for example, the last half of the second day might be devoted to planning and beginning work on 
instructional activities and materials for secondary or postsecondary student use. FUrthermbre, 
many programs of update activities require, as part bf the program activities, that teachers idehtify 
changes ih cUrricUla ahd instrutibnal rriaterials resulting from Updated khbvvledge and skills ahd 
fUrhish prbof that they have made those chahges 



Tools. Equipment, arid Machinery 

The inclusion of new technological skills in program curricula may require — or depend or; — 
the availability of tools, equipment, and machinery. When employers want beginning workers to be 
skilled in operating a particular piece of equipment, students will need to have that equipment 
available to practice on 

Resources Required for incorporation 

The task of incorporating update results In secondary or postsecondary program curricula 
requires the same basic resources as tSe rest of the process — time, money, and administrative 
support. Identifying changes to be nade Ih curricula, planning appropriate Instructional activities, 
and developing Instructional materials take time on the part bf teachers and clerical suppbrt per- 
sonnel. Acquiring commercially published ihstructibnal materials or new tbols, equipment, ahd 
machihery will cost mbrey. That rnUch Is bbvlbUs. 

What may hot be sb obvibUs, however. Is one jDbssible sbUrce bf cbst-free ihstrUctibhal mate- 
rials br equipment— local bUslhesses ahd ihdUstrles. IhstrUctichal rriaterials. as rhehtibhed pre- 
viously, are bfteh available from the prbvlders bf Update activities br from product manufacturers; 
some Update prbgrarri pi ah hers, ih fact, plan activities that include such ihstrUctibhal materials as 
much as possible. Program planners should also keep this possible source in mind as they set out 
to acquire equipment to meet new program needs. 
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Likewise, rt.riiy businesses and industries are rhcre than willing to donate tools, eguiprheht. or 
riiachihery tio vocational si^hdbls Such ''.qUiDrhent may be surplus to the firm's present heeds; 
firms can usually get tax write-offs for a c rthatiirih b* this Rind. Most impbrtaht, hbwever. is the 
long-range benefit that a firm would receive by donating tbbis, eiqUiprneht, or mai^hihery: with 
these items available, students would thien be able to dievelbp the specific techhbli?gical ski'is tha* 
the firm would like its beginning employees to have. Vocational educators shbiUrt always keep in 
mind these advc^ntages to business and industry of donating equipment and should be ready to 
point out the advantages to local buslnesspersons who may not be aware of them themselves. 



't will not always be possible; however, to obtain do'iated equipment from local businesses 
and industries: Consequently, vocational teachers and administrators will often need to plan f jr 
acquisition of equipment through regular institutional procecures; The need for the equipment 
must be justified and its cost included in the school's or institution's budget; The purchase of 
expenb)^e equipment may be difficult in these days of tight educational budgets; It must be 
remembered, however, that the ultimate success of technological update progams depends on the 
mcorporation of their results into program curricula — which often cannot happen without the 
acquis'tion of new equipment. 
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10. CHARACTERISTIC: CONTINUING AND SELF-RENEWING ACTIVITIES 



The final essential characteristic of an effective strategy for technological update is that the 
process must be continuous and seif-renewing. The continuing and self-sustaining nature of the 
upJa'e effort is what wiii bring t?achers abreast of the technbldgies of their teaching areas now 
and keep them there in the future. The days of slow-paced change and casual attitudes and efforts 
toward maintaining technological currentneso are no more. 

Factors previously discussed in this document point to the need for continuing and self- 
renewing activities to keep teachers ijp-to-date The rate at which technblbgical change is occur- 
ring and the rate at \A^hich it is likely to occur in the future is greater than ever in bur history; the 
faster change occurs in the techhblbgy b' the wbrkplace, the rribre likely it is that teachers are or 
w'lW be but of step with that ch?hge, since they hb Ibhger participate in the day-tb-day fUhctibhihg 
bf the wbrk place. 



Furthermore, the more stable the populatloh of vocaticnal teacherj becomes, the longer those 
teachers will, on the average, have been away from the day-to-day functioning of the workplace; 
As the average t'^nure of vocational teachers increases, so increases the likelihood that teachers 
do not possess the knowledge and skills charscterlstic of the state-of-the-art in their indlvldaal 
technologies: Hence, the need also increases for programs of activities designed to give teachers 
the specific knowledge and skills they need to prepare their students for the technologies they will 
encounter when they leave vocational programs and enter the world of work. 

Finally, the very process of technological update leads implicitly to the continuous and seif- 
renewlng nature of efforts toward it. Any sensible approach to program Implementation requires 
that the planning, execution, and results of the program be evaluated to determTne its effectiveness 
and Identify possible future improvements. Such an evaluation can serve only one purpose: to 
ensure that future programs benefit from the lessons learned in past efforts. This cycle bf evalua- 
tion and implementation is based on the reality of the cbntlhuihg need for program actlvlties^ih 
this case, technblbgical update prograrh activities. 
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11. IMPLEMENTLNG_TECHNOL OGICAL UPDATE 
AT TRE STATEWIDE tEVEb 



State Leadership 'or Technological Update 

Given the realities c^voca^ion?! education In our soc/ety today, the most effective level at 
whicn to organize and implement a program 'or technoldgica! update is the state level. In each of 
the f;Tty states, an r-iministrative superstructure alreidy o.-cists for the redUlatidh, cddrdihatidh. and 
promotion of vocational education: State-level :^gencie»£ such as the state boards of education, 
state divisions of vocational education, and state teacher certification agencies have spheres of 
responrihility and scjrces of funding that are jogaMy estabijs^edj furthermore, such agencies 
generally exercise a leader^^hjn that is sanctioned by tradition: Thus, an effort to implement tech- 
nological update programs a* the statewide level will enjoy the benefit of established lines of 
authority and communication among all the agents involved: 

In addition, implernentatibn of technological update prograrris at the statewide level can 
maximize economy of scale. In a given state, there will likely be a large enough population of voca- 
tional teachers in all programs and occupational areas for cost-effective use of resources. An Indi- 
vidual school or district rhight have only one or two agricultural mechanics teachers, for example, 
for whdrri that schddl or district \A/durd have to provide or arrange for relatively expensive individ- 
ual aictivities. There wduld be a ;huch larger hurhber of agricultural mechanics teachers across the 
•entire state, however; a prdgram implemented fdr these teachers at the state level would be less 
Gxpenslve per teacher updated. On ' le Other hand, the individual state is generally not so large 
that the numbers of teachers to be served or the distance required fdr travel become 
unmanageable. 

__:^i^l®^L^®i"^P'?'?®"J^i''^_^ is also likely to have advantages m the funding df technological 
update programs; Individual schools^ districts^ and institutions most often simply do not have the 
funds available t' finance comprehensive, effective programs to update their teachers. Tight 
budgets for local education agencies are a commonplace in today's economy. The state itself is 
often a more appropriate source of funding for such programs; in fact, state funding for profes- 
sional development efforts is an established fact in education today; In addition, the state educa- 
tion agencies are bes* situated to act as a link with federal education agencies— interpreting guide- 
lines, channeling federal funds Into local efforts, and promoting state interest in the federal politi- 
cal arena. 

It is vital, however, that implementation at the statewide level not destroy the flexibility of local 
schdbis, districts, and institutions to respond appropriately to their own particular needs. This flex- 
ibility, one df the advantages of the decentralized control of education In our nation, has tradition- 
ally allowed Ideal educatidhal agencies to be creative in adapting solutions developed elsewhere to 
the particulars df their dwh situatidh. Such creative flexibility is not possible if the components of a 
prdgram fdr techhdldgical update are rigidly imposed. When cdrhpdnehts are rigid, furtherrridre, 
they are likely to beicdme stagnant and even less responsive td actual heeds. 



Ii follows, therefore, that state-level agencies dr persdhriel shduld avdid as much as possible 
the prescription of options to local update planners. They can best prdmdte techhdldgical update 
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by assembling arid dissemihatlhg ihfdrmatiOh needed for update, by stahdardizihg admihistMtive 
arrahgerriehts to equalize efforts, arid by alldwihg Ideal pei'sdhhei td chddse and adapt dptidris 
most suited td iheif dwn needs 



Standard Administrative Arrangements 

'Jl^_P/??i'?[" ^9^ techno[ogicai update implemented at the state level, it would be natural to 
standardize many of the administrative arr":rigements that will apply across all occupational areas: 
Such standardization can help ensure that all teachers receive essentially similar opportunities; 
benefits, and rewards even though they might prf'ticipatlng in essentially different activities. Of 
course, standardizing such arrangements also preventf^ the duplication of effort that would occur if 
each local educadon agency set out to make such arrangements itself. 

College and is-'niversity credit. State-level personnel would be the logical candidates to »niake 
cooperative arrangements with teachei education institutions for granting college or university 
credit to teachers tor participating in technological update activities. Needed would be agreement 
on what kinds of activities are eligible for credit, tuition payment expected by teacher education 
institutions for granting credit to teachers, and a specific schedule of the number of credits lo be 
awarded for specific levels of effort. 

The schedule of credits to be a\A^arded for levels of effort is a particularly impiDrtaht cdhsidera- 
tidh in stahdardizihg arrahgerhtfhts. It is essential that a uhifdrm system cf awarding credits be 
addpted acrdss all dccupatidhal areas sd that all teachers receive equal rewards for their participa- 
tidh in technoldgical update b ivities While a specific schedule of activities might be left up to 
teachers and adrriinistratcrs in the separate occupational areas, it would hardly be fair for teachers 
in one area to receive only one university credit for a particular level of effort while teachers in 
another area receive two for the same effort. 



Th,e specific effort required of teach^^rs for credits awarded may vary; In sorna cases, simple 
attendance at an activity may result in the awardino of credits per unit of time; for example, a 
teacher education institution may allow teachers one graduate semester credit for forty hours of 
workshop attendance. In otfier cases, credit award may require more than simple attendance. An 
individual update activity, for instance, might consist of a twenty-hour workshop on a particular 
topic followed by individual projects in which teachers develop some kind of product for use in 
their program (e.g.. student instructional materials involving the topic of the workshop). This entire 
activity (workshop attendance and developmental project) might valued at one credit as well. 
Such credit val'.;er- would need to be assigned to each kind of act ^uy GOnternplated in a tech- 
hblbgical update program; the values assigned to diffe:"erU kinds of activity should be rdUghly 
comparable in the amount of tirne required for the activity. 



Eligible Update activities. Ahdther administrative detail to standardize wdUld be the kinds of 
update activities eligible fdr ihclusidh In the update prdgram. rdeal'y df course, a program would 
include a wide variety df eligible activities suited td the varied needs of the teachers to Le served 
and td the specifics df the state situation. If for some reasoh. however, a particular type of activity 

could not be irr.plemented In a given state, the decision td exclude It from a planned program 

would need to be made for all occupational areas. Or on the other hand, s particujar activity might 
well be app'opriate in one occupational area but not in another because of differing practices and 
situations in th^ *wo occupations; To allow the activity for one area and disallow it for the OLher 
would reqi'i'e a decision at the highest level of responsibility; 
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Fihatiy; some guidehries shbuid be put in place for teacher participation in individual activities 
that are not part of the planned program. A single teacher or very srnall namber of teacners may 
heed update ih a particular topic for whieh it would not be cost-effective to plan a group activity; In 
such a case, teachers would ne'f^d to know how to go about planning and carrying out individual 
activities: stahdardi.zec t;uidellnes wduid be required for identifying appropriate activities; defiay- 
ihg the expenses of those activities, awarding pdssibie cdliege or university credit for ihem. and 
providing i-eleased time for participating teachers if necessary. 

Funding arid reimbursement for activities. Standardized arrangements should also be made for 
funding activities plahned ih the update program. Funding could be direct payment by the state 
education agency for the costs of the activity, reimbursement to teachers for costs, or some 
combination of the two. Funds available would need to be apportioned among the different occu- 
pational areas according to the number«^ of teachers to be served (or some other realistic and 
equitab[e formula). If funds are allocated to Ideal education agencies or to bccupatibnal area staff 
withm the state education agencies, it may be desirable to set guidelines oh the amounts that can 
be spent on different kinds of activities. In addition, guidelines wb: ld be needed for reimburse- 
mert to jeachers [or costs that they bear (e.g., travel and lodging alibwances for teachers attend- 
ing ODt'Of'town activities). 

Minimum standards. Fijially^, a connprehensive program to update the vocational teachers in a 
state might well include some minimum standards for teacher participation in update activities. 
Such standards would need to be formulated r ::ros3 all occupational areas; they could be pbra?ied 
in terms of time spent particip^ling in activities, individual projects following up on group activ; 
ties, required participation in different kinds of activities, and so forth; Provision could also be 
made for further standards to be set up by pertinent agencies within each of the occupationai 
areas, if appropriate. 



Specific Occupatibrial Arrangements 

Just as certain arrangements logically apply across all bccupatibnal areas and should be 
standardized, others apply to the individual areas and are hbre appropriately made \A^lthln each 
dccupatlohal area. This is not to say that different occupational areas will inevitably have different 
arrangements, of course. On the contrary, if two areas share similar details and a similar situation, 
they will likely have similar arrF.ngements. The important cbrr-'deration is that some of the 
amngements for technoloqical update programs should be suited specificsily to the details and 
situajion of the individual occupational areas oO that prograrh ?,ctivities itieet the heeds of the 
teachers in the areas. 



Needs identification. The process of identifying teachers' needs for technological update is 
one that would logically be best left to the individual occupational areas. Specialists within each 
oci:Lipaticnal area would naturally be more aware of the spbcifics of the occupation — the content 
of program curriculum; ihe overall capabilities of teachers, the expectations potential employers 
have of program graduates: and labor market forecasts for the state; Consequently, it would likely 
be much more efficient to have the needs identific*ati'on process managed and coordinated by such 
area specialists. 

The means to identify teachers' needs world first need to be identified. Needs identification 
instruments or systems could perhaps be obtained from teacher education institutions in the state: 
these could be administered to individual teachers and the results aggregated by university or 
state division personnel Ih order to arrive at ah overall picture of teacher needs thrbughbut the 
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state One important pari of this bverail picture; of coarse; woaid be statewide Information on 
explorers' expectations of beginriirig workers, as those expectations constltate the ievel of car- 
rentness needed by teachers in the siate. 

Sdehtlficatlbn of sources and activities. Another ibgical task for bccupationai area specialists 
would be to identify appropriate activities to rneet the identified needs of teachers and sources of 
expertise to tap in offering those activities. The specifics of different occupations, programs within 
those biccupatibhs. and the needs of the teachers involved may make one kind of activity Irieffi- 
cieht or impossible tp implemeht; or these factors may obviously point to another kinds of activity 
as being the most effLctive and efficient possible. Here again, occupational area specialists are 
most likely to have sufficient KnoNA^Iedge of the specifics of the area to make intelligent decisions. 

Once apprdpriate kinds of activities are identified, sources of expertise {[i.e., personnel and 
sites) must be identified for those activities. These sources will in many cases be located in busi- 
ness and Industries in the state; equally, the individual departments of teacher education institu- 
tions within the state may offer faculty and facilities that can rtieet teachers' update needs. Once 
teacher needs have been identified and aggregated, progfam implementers will have enough 
information to make tentative approaches to possible sources of update activities regarding their 
partic'p:.iiG.: ;r. z planned schedule of activiiies. 



Scheduling details Finally, occapational area specialists should be well equipped to deter- 
mine many of the details of scheduling a program of update events for teachers: Decisions would 
be required on the location of update activities — should separate activities be arranged at different 
sites throughout the state, should resource persons travel throaghoat the state repeating the same 
activity at different sites, or should teachers travel to a centralized site to participate in a single 
activity? in many cases, the specific circumstances of the occupational area In the state will indi- 
cate one choice over another; if all the mining technc logy teachers are Ideated in three adjacent 
counties, a srngl3 activity at a central/zed site might ^e\\ be the best answer. 

Likewise, thetimine of activities would require some informed decisions. It woulo be no use. 
for' example, scheduling a three-day wbi^<;shop for marketing and distributive education teachei s 
during the sane week that the natibnal DECA cbnvention is being held in Washington. D.C. On the 
other hand, such a workshop rhight very well be schec'uled to follow or to coincide with a state 
convention (e.g.. a seminar on com puterized stock managerrient systems to coincide vvith the state 
DECA convention). Here again, dccupational area specialists would be most knowledgeable about 
the calendar of yearly events traditional in the area. 



Organization at the State 
and tocal tevets 



dust as a clear definition of the roles and responsibilities of all agents involved in technological 
update is necessary, the responsibility for performing the tasks described in the previous section 
needs to be clearly assigned to different individuals if the effort toward update Is to come to fru- 
ition. R'^sponsible bodies should be constituted at both the state and local levels: specific tasks 
should be expected of each of those bodies. Ideally, the work of planning and implementing a total 
program for technological update should be shared by such state and local bodies working 
together. ^ 

Equally, responsibilities should be divided between comprehensive bodies to address different 
issues that go acrosr all occupational areas and area-spec i fie bodies that address Issues of rele- 



58 



B3 

o 

ERIC 



vance to a singje service area of progrnm withiri a service area. This division reflects that nescnbed 
in the preceding sections between stahdariJized and area-specific arrahgernehls; it depends again 
on the variations that often exist in the situations of the different service areas. 

The brgahizatibh presented in this section represents one possible defihitidh of the responsi- 
bilities for leadership and action iri a prdgrarn for techhdidgiical update. Other drgaiiizatidnal con- 
figurations could be equally Idgical; dthers still cduld be rndre respdhsive to the situation of an 
individual state. It is impdrtarit td bear in mind, therefdre. that teacher heeds for technological 
update in ahv given situatidh may be better served by assigning responsibilities to individuals in 
pdsitidhs dther than thdse specifically suggested in this disicussidh. The primary cdhsideratlon In 
each case is that a given respdhsibility be assigned to ah individual who is In a position to fulfill it. 



State-Level Bodies 



State comprehensive planning committee. An excellent approach would be to set a compre- 
hensive committee responsible for planning at the state level; Such a committee could fulfill the 
responsibility for standardizing administrative arrangments described earlier in this discussion. It 
could also be empowered to perform such other tasks as are assigned to it by the state division of 
vocational education or the state board of vocational education. Such a state comprehensive plan- 
ning committee would have the primary administrative responsibility for planning and implement^ 
ing a prograrn of technological up.-ate activities to meet the needs of teachers within the stete; it 
woald oversee, coordinate, and articulate the individual components of the program as they are 
planned and implemented to ensure that the overall orcgram attains the essential strategic charac- 
teristics described previously in this documerU. 

One loaiccii candidate for the chair of this committee NA/duld be a state persdhhel development 

coordinatrr: most states list such an individual in the roster df their state divisidh of vocational 

education. The individual in this pdsitidh wduld have Rhdwiedge and expertise in if^service teacher 
activities.. many df thern si rn Mar dr identical td the kinds df activities ''kely to be implemented in a 
prdgram for teacher tecrihdldgical update. Furthermore, ah individual in this position would have 
already a pdsitidh df authdrity and established lines df communication with vocational educators 
thrdughdut the state and with the customary providers of Inservice acjlvl^ies: An assistant state 
directdr df vdcatidhal education would be another logical candidate to chair the state comprehen- 
sive planning committee. 

Members of the state comprehensive planning committee should represent other agents 
involved in the process of technological update and other interested parties. The state advisory 
comfiittee for vocational education should be represented by a member to ensure that the per- 
spective of business and industry is heard. Each of the service areas should be represented by a 
member so that the different details of the various service areas' situations can be known and 
accommodated: the chairpersons of the state area-specific committees (described in the next sec- 
tion) would serve well In this capacity. A member repi\.. ^**nq the state certificatidn agency cdUld 
provide input on the effect of state certification policies on the update prdgram. Vdcatidhal 
teachers should be represented by a member from the state vocational educatidh association: this 
is especially important to avoid the appearance of the update prdgram being impdsed by adminis- 
trators. Finally, a vocational teacher educator should represent the interests df teacher education 
institutions regarding college and university credit for inservice update activities. 

State prea-specific committees. A cdUhterpart td the state comprehensive pla^nmg committee 
should be the state area-specific cdmnhittees. respdhsible for planning and implementing those 
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details of the update program that are specific to the individual service areas or programs within 
service areas. In some instances, a single area-specific committee could attend to the details of ah 
entire service area; for examplj, It might easily be feasible to have a single committee for the entire 
marketing and merchandising service area, given the general similarity among the individual pro- 
grams within the area. In the trade and Industrial area, for example. It might be more logical to 
have separate committees for autbmbtive trades, metal trades, building trades, drafting, and rn oh. 
given the disslrhilr.rity among the different program areas. The decision between a sii.»gle cdmmit- 
iee or multiple cbrtimittees for a given service area wbiJld dejDehd on whether br hbt the different 
heeds of the programs within the service area cbuld be effectively and efficiently met by a single 
committee. 

Members of the committees should represent the agents directly Ihvblved in the program for 
technological update, A logical chairperson for the area-specific committee would be the state 
supervisor for the service area^ If multiple program committees are set up within a service area, 
they might be chaired by other state division personnel (e.g., an assistant supervisor or curriculum 
specialist in the area) or by a teacher educator or other professional development leader; Other 
committee members should represent the specific interest of teacher education institutions, 
teacher professional organizations, and state service area advisory committees; 

Local Bodies 

Planning committees at the local level would complement the efforts and responsibilities of 
the comprehensive and area-specific committees at the state level. They would be responsible for 
furnishing to the state-level committees the local. Information heeded for planning and for imple- 
menting the decisions of the state committees at the local level. 

Local comprehensive jslanning cbrnmittee. The Ideal cbmprehensive plahhihg cbrrimittee 
would be very similar In Its cbmpbsitloh to the state cbrhprehehslve plahhihg cbrrimittee. It would 
be desirable lb have a Ibca! cbmprehehsive^plahhihg cbmrtiittee fbr each secbhdary district or for 
each pbstsecbhdary Ihstitutibh br district. The chairpersbh bf the cbrriprehehsive committee 
should, as at the state level, be an individual with a system-wide perspective (e.g., a professional 
develbprheht cobrdihatbr, director of curriculum, or director of vocational/technical education)^ 
Other likely members would be department heads representing each of the service areas, rnembers 
of the local teachers* organization, individuals from the local vocational advisory council, and 
representatives of the local area-specific committees (described in the following section); Depart- 
ments representing service areas could double as representatives of the area-specific committees 
if desired; 



tocai area-specific committees. Area-specific committees should also be set up to reflect tne 
service or program areas of the local district or Institution. As In the case of the state area-specific 
committees, a single committee might be responsible for an entire service area, or Individual pro- 
grams within a service area might be sorved by Indlvlduai committees. This would depend again bh 
whether or not the different needs of the programs within a service area can be ''-?fecti\/e;y and effi- 
ciently met by a single committee. 

Department or prbgrarr. heads wbuid be natural candidates tb chair the at*ea-speclfic cbrrirrilt- 
tees. Cbrrirriittee rherhbers shbuld represent the local prbgram br craft cbrrirriit+ees within the area. 
It rriay be apprbpriate to have rherhbers represehtihg Ibcal teacher education ir.stitUtlbhs (br 
departrriehts within thbse ihstitUtibhs)— for exarrijDie, if a local teacher educatibh institution tradi- 
tionally prbvides ihservice activities fbr teachers. Finally, there shbUld be representatives of 
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teachers ^•^^mselves and of locaMeacher organizations. It is important that such representatives be 
practicing teachers and nor department h^ads or supervisors: teachers hiuist perceive that they are 
consuited and that the work of sach committees is not performed behind their backs and imposed 
"from bh high." 
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12. POLICY RECOMMENDATIONS 



We have seeri the essent[gl, generic characteristics of a strategy for technological update: an 
organized structure for action, defined roles and responsibilities, statements of policy support, 
provision of incentives and rewards, use of high-potential tactics, alternative configurations of tac- 
tics to meet local situations, incorporation of update in programs, and contirtuing and self- 
renewing activities: A successful program to update vocational teachers' technological knowledge 
and skills must meet these characteristics, within the limitations of the local situation. 

We have seen, further, the critical need for successful programs for technological update. The 
< seriousness of this need has been explained as a function of the rate of technological change in 
our society and changes ir the teaching profession itself. It Is likely that this need for technologi- 
cal update will continue to be critical: In fact. It may become more critical as technology continues 
to change at an ever-faster rate and as the average teacher tenure continues to increase. Hence, it 
becomes vital that vocational oducatibn leaders intervene to establish effective programs of tech- 
nological update for secondary and postsecbndary vbcciibnal teachers. 

Given the nature and dimensions of the piroblem, this intervention shdUld be massive and 
hp" onwide in scope. The resources of the individual schbbi, institutibri, or district are unlikely co 

sufficient to address a problem of this magnitude. A concerted effort heeds to be made at all 
levels—local, state, and federal. Local participants in the process of technological update need to 
be guided by the exercise of leadership, the forifiulatioir :f policy, and the provision of resources 
at the state and federal levels. 

Specifically, the following recommendations will greatly increase the effect^iveness of current 
efforts to provide vocational teachers with up-to-date knowledge and skills in the technological 
aspects c^f their teaching areas: 

• Assessment of the need for technoiogical update ar d plans to address this need should 
be a required part of local operational plans: 

• Local opersitionai plans should directly address curriculum update as a necessary part of 
i jacher technological update. 

^ Styt(- operational plans should address the states' roles in planning and support of 
ipp ..her technblogica! update. 

• State and federal departrr.ents of educatibh sobuld develop rules and regulatidhs regard- 
ing adrriinistratlbh of educational legislation to irripact specifically oh teacher technologi- 
cal Update. 

Vdcatidhal teachei-'^certlficatidn and recertificatlon requirements should be nnodlfied to 
place greater emphasis upon the teachers' currency of demonstrated teaching compe- 
tence and occupational competence. 
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jn order to attract and retain highly qaaiified vocational teachers, salary schedules should 
recognize years of occupational experience; including time spent in business/industry 
ihterhships, as weM as teaching experience and lOrmil educational preparation: 

A federal prbgrarri of update grants or feiibwships to local districts or individuai teachers 
allowing a variety of high-potential update techniques should be established. 

Tax incentives should be made available to businesses and industries to encou. age their 
cdllabbratibh In prbviding quality occupatlbnal internships fbr teachers and for provisibri 
of equipment necessary for incorporating current occufDatibrial technology into voca- 
tional curricula. 

Occupational currenthess shburd be a majbr criteribn fbr selectibn bf vbcatibnal teachers 
for "merit pay" or for designation as "master teachers." 

Vocational teachers should be paid to e;5tablish and cbbrdihate cbllabbrative arrange- 
ments with business/industry to provide work experience and instruction fbr vocational 
students in occupational areas in which the local school cannot provide Up-to-date 
instruction due to teacher or equipment limltatidns. 

Staffing policjes and practices in vocational education should be adopted, such as hiring 
of qualified part-time instructors and/or required, regular, paid business/industry Intern- 
ships for teachers, which will result In teachers more likely io remain current In their 
occupatior: 
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MEMBERS OF THE PANEL OF EXPERTS 



Gary Bunch. Training Manager. Whayne Supply eompany; Louisville. Kentucky 

Dr. James Collins. Director. Nationa} Council of States of inscrvice Edacatlcn; Syracuse Univer- 
sitv, Syracuse. New York 

Dr. George Ferns. Professor. Department of Adminr:.tratibn and iSurriculurn; Michigan State Uni- 
versity. East Lansing. Michir^ar 

Alan B Lesure. Publi^^her. Wiley & Sons. PubNsheir New York. New York 

Dr. Jac^ McElrdy. Prbff ssdr. Vocational Industrial Teacher Education. University of Kentucky. 
Lcxihgtbr. Kentucky 

Dr rvlicnael Palsons. Doah of Ihstructibh. Hagerstbwh Junibr Cbllege. Hagerstbwh, Maryland 

Andrea Jcru s. Supervisor of Human Resburce DevelbjDrheht Owehs/Cbrhihg Fiberglas Technical 
Cent'e. . Granville. Ohio 



Dr; John \/an Ast. Project Director, jowa Curriculum Assistance Systerh. College of Education. 
Iowa State University, Ames. Iowa 



65 




ERIC 



APPENDIX B 



KENTUCKY CONTINUING EDUCATION CREDIT MATERJALS 

CONTINUING EDUCATION CREDIT RECORD FOR 198? 

KENTUCKY BOARD OF DENTISTRY 
2106 Bardstown Road 
Louisville; Kentucky 40205 

KENTUCKY LiCENSE IVO. 



Date 


Course Title/Description 


Spohsores'i By 


Type cf Wsetih'^ 




rm 


Columbus Denxal Society Meeting 


Cols. Dent: 


L oca! i 


?:/82 


Columbus Denial Society Meeting 


Cots: Dent, 


— K 

Local ' 2 


_5m2. 


Columbus Dental Societv A .7 


Cols, Dent. 


Loc^l 


2 


4/82 


A m erica n Assoc. Of Endodontists 


A.A.E. 


Dent. Spec. Nat'l. 


5 


10/82 


Ohio State Dental Meeting 


0. D.A. 


State 


5 
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To trie best of my knowlpdge, the forogoing record of my cont-nuihg education participation is tfuo and accurate: 

SIGNED: ^^^^^ 

NAME iPRlN D: — - 
OFFICE ADDFiESS:^ — - 
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GUIDELINES AND SCHEDULR* OF POINTS TO BE ACCUMULATED BY EACH LICENSED DENTIST FOR 
COMPLIANCE WITH THE CONTINUING EDUCATlOfM REQUIREMENT FOR REL 'CENSURE; 

Each -!iccn?pd dentist requestmg renewal of license most show evidence which is satisfactory to the Kentucky Board 
of Dcntistr that he/she has accamalated ten (10) points of continuing education between January 1 , 1982 and 
December 31 , 1 982: The evidence of ten points of continuing tducc^tion shall be submitted on the ebNTINblNG 
EDUCATION CREDIT RECORD FOR 1981 to the Kentucky Board of Dentistry, 2106 Bardstown Road, 
Lo.'isville, Kentucky 40205, NO LATER THAN DECEMBER 31, 1982: 

The following schedule of p;;'nts rating is adopted: 

Locj) dental meetings 2 poinis 

State dental meetings 5 points 

Regional and national hieetings . 5 points 

(Regional meetings shall oe defined as a meeting held within a specific region 
of the United States, not within a specific region of ar, individual state.) 

Dental specialty rheetih.js 5 pbir*- 

Study club dental me?tinns 2 r-oirts 

(Study clues shall be defined as a rneeting or no less than two (2) hours duration. ThP/ srar cnariercd 

and rjdor' a const. ;ution and by-laVt/s, such cons:itUtion and by-laws to be filed with the .iijky uovd 

of Deiiri: try in order to be eligible tc fulfill the continuing education requirement. One-half (V^ c t the 

meeting time shall he de /oted to matters of professional interest;) 

ContinuinQ education in formally enrolled classes or clinics under sponsorship of a 

•iental c^^llege or university, lecc^nized dental association, or specialty 

licensvr certifying board: :::::: :::::;;;;::::.;. :5 vz''" 3 per day 

{S"Ch coars'. j shall be of six (6) I. oars or more in duration in order to qualify;) 

Hosnital «^taff meetings .;;;,.;.;;;;..;;;::;.:..;:..::: :..:::...:....::.:...;: 2 points 
(Appjic^l_;!e only when a scientific session is held.) 

The Board of Dentistry or the Secretary-Treasurer may, at its/his discretion, apprnvo =or continuing education 
credit such other courses as may be deemed worthy of fulfilling the requirement as i dated to continuing education. 



KENTUCKY BOARD Or DENTISTRY 
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APPENDIX C 



CATEGORIES OF VOLUN i'ARY 
eONtlNtllNS EDUeAtlON IN CHIO 



Required Educatibhal Activities: 
Twen;y-five Hours jper Year Miriirrium 

R01. Cbhtihuing educatibri at a university, recbghlzed dental assbciatibh, sdecialty group, or 

other accredited institution with the participant fdrrfially ehrdlled in classes or LMnics. This 
is ah Unlimited category and all thirty-five (35) credits could be earned this way. 



R02 P-bcai dehtai society meetings: 

a. One (1) credit per scientific meeting with maximum of ten (10) credits per year for 
attendance of society neetings. 

b. Courses approved by the Accreditation Cbmrnitiee and spbhsbred by a sbclety 

R03. State Dehta! Assbciatibh Meetings: Credit fbr attending specific scientific sessions. Maxi- 
mum of three (3) credits per half day and six (6) credits per day. 



R04. Regional and Naticnal Wetrt^h.'js: Credit for attehdihg specific scientific sessions: Maximum 
bf three (3) credits per half day arid six (b) per day. 

R05. Denial Spec ally or Recognized Academy Meetings: Credits for attending specific scientific 
sessions. Maximum of three (3) credits per half day and six (6) per day: 



R06. Researcsi Centers: Didactic and Clinical: Authorization necessary from the Accreditation 
Committee: 

ROT: Dental Seminar Meetings: Credits for attending specific sessions. Maximum bf three 

(3) credits per half day and six (6) credits per day. Authorization from the Accredltatibn 
Committee. 

RiEja. Teaching: Faculty status bf an approved dental, dental hygiene br medical schbbl. 

a A dentist engaged in teaching bh the undergraduate, graduate br postgraduate level will 
be allowed a maximum bf (20) credits per year. 

b. Approved hospital residency program— fuMtime director or instructor— twenty (20) 
credits rer year: 

c. Other ihstltuti jhs br brgahizatibhs hiay submit application for accreditation to the 
Accreditatiofi Cbrnmittee and credits will be established. 

Ri- . Mbf^ltal Stat? Sc'entlfic Sessions: One (1) credit per hour up to fifteen (15) per year 
h.:jximurTi. 
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RIO. Orlgmal Piesentations: 



a. Presentation of a scientific paper; essay or coarse at one of the recognized dental meet- 
ings named in items R01-RG8. ten (16) credits for each original presentation, two (2) 
credits for repeating a previously preparec presentation up to a maximum of ten (iOj 
credits: 

b. Preparation and priBsehtatidn of an educational exhibit, clinic or table clinic at a recog- 
nized dental meeting namied in ftiems nJ1-R08, five (5) credits for initial presentation, 
two (2) credits for repeating a presentation up to a maxinum of six (6) credits. 

c. Pubiicatibn of orig, ai scientific article in one of the officially recognized OhibJDehtal 
Association or Anierican Denta! / ssbciatibn publicatibns, twenty (20) credits. Publica- 
tion of a book Ci bid earn up to fitly (50) credits, number to be determined by the 
Accreditation Committee. Cred*:s may be obtained only for the initial publication. 

d. Researcli ihat is in progress or completed, published or anpublished, can be suomitted 
to the Accreditation Committee and credits will be awarded on the basis of the data 
submitted: 

R 1 1 ; Internships, Residencies, or Graduate Programs: Credit must be approved by the Accredita- 
tion Committee. 

R12 Study eiubs: To qual.ty: A study club must elect officers, have by-laws, regular meetings 

and be registered with the Accreditation Committee. Credits for programs to be determined 
by the Accredit^ition Cbmmittee. 

Elective Educational Activities: 
Ten hours jDer year rriaxirriurri. 

E01. Educational television ^hd radio prdgrarns, seif- teacliing rnachines, audio tapes, slide pro- 
grams and other audidvlsua* r:cfucatidnal activities. 

E02. Dental Cbrrespdhdehce Courses. 

E03. Teaching Activities not iisted in Required r.c jcational Activities: 

E04. Dental Programs, meet'ngs. courses, and activities not included in Required Educational 
Activities. 

EOS: Other Activities approved by the Accreditatibn Conivn\\tee upon applicarlch to 
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